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P'^ 



ADVERTISEMENT. 



The folloviag tractate first appeared in the form of a 
literary reTiew in a supplement of the Atlas; but two 
impressions of that journal having been long since exhausted, 
and inquiries still continuing numerous and urgent, the pro* 
prietor has granted, permission for the article to be 
reprinted in a separate, more convenient, and perhapa 
enduring vehicle than that of a newspaper. 

Few works of a scientific import have been published that 
so promptly and deeply fixed public attention as the Vestiges 
of OreaUonf or elicited more numerous replies and sharper 
critical analysis and disquisition. Upon so vast a question 
as the evolution of universal creation difierences of opinion 
were natural and unavoidable. Many have disputed the 
accuracy of some of the author's facts, and the sequence and 
validity of his inductive inferences ; but few can withhold 
from him the praise of a patient and intrepid spirit of 
inquiry, much occasional eloquence, and very considerable 
powers of analysis, systematic induction, arrangement and 
combination. 

In what follows the leading objects kept in view have 
been — first, an expository outline of the author's facts and 
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argument J next, of the chief reasons by which they have been 
impugned by Professor Sedgwick, Professor Whewell, 
Mr, BosANQUET, and others who have entered the lists 
of controversy. These arrayed, the concluding purpose 
fitly followed of a brief exhibition of the relative strength of 
the main points in issue, with their bearing on the moral and 
religious interests of the community. 

It is the fourth and latest edition that has been submitted 
to investigation. In this impression the author has intro- 
duced several corrections and alterations, without, however, 
any inficingement or mitigation of its ox%i&al scope and 
character. More reoentiy appeared his '<£x{daxiBtioiis,* 
a Sequel to the ^Vestiges of the Natural History of 
Creation^ in which the author endeavomn to elucidate 
and strengthen his former position. Thia had beoome 
necessary in consequence of the number of his opponentSy 
and the inquiry and ^scussion to which the original public** 
tion had ^ven rise. Of this, also, a lengthened review was 
j^ven in the Atlas, which has been included; so that 
the reader will now have before him a succinct oatHne 
of a novel and interesting topic of philosophical investiga* 
tion. 

In the present reprint a few collections have been madei 
and the illustrative table at page 34, and some other 
additions, introduced. 

Zofuibn, Jantiarf I, 1846. 



AN EXPOSITORY OUTLINE 



OF THB 



'•VESTIGES OF THE NATURAL HISTORY OP 

CREATION* 



It nurely happens that speenlative inqoiries in England command 
amch attention, and the Vtutign^ Creatum wooid hare probably 
foimed no ezception» had it not been from the mnisiul ability with 
which the woik baa been executed^ The subject inTeatigated ia 
one of yaat, almoit vmiTenal, intexeat ; for everyone — the low, ijl 
common with the high in intellect— find enigmaa in creation that 
they would gladly have unriddled, and promptly gather roun^ 
the ocade who haa boldly atepped forth to cut the knot of tbm 
per^ezitiea. The firatimpreaaicHi made^ too, ia favourable* Na 
Tery atnking origiBality, eloquence, or genina, ia displayed; ye^ 
there ia ingenuity; and though the author betraya the zeal of an 
advocate, desiroua of leading to a determinate and matena^couclu? 
lion, hia addreaa^ like that of the apostle of temperance, la moatly 
nild and equable^ with occaaionaily a little gentlemanly fervour 
to give animation to hia diacourae. His atyle ia moatly feUcitoua* 
■ometimea beautiful, lucid, preciae, and elevated. In tone and 
auumer of execution, in quiet ateadineaa of purpose, in the iirm« 
intrepid apixit with which truth, or that which is conceived to be 
txue»is followed, regardless of startling presentmenta^ the F«i%m 
call to mind the iitamigue CeluU, or Syttime du Monde. Ii; 
caation« as in science, the authcr is immeasurably inferior to 
liAPLAOB ; but in magnitude and boldness of design he transcends 
the illustrious Frenchman. Lavlacs sought bo more than to 
ffdvcct the celestial movements to the fiunnulas of analysis, and 
zecondle to common observation terrestrial appearancea; but our 
author is Ux more ambitious — ^moze venturesome in aim — ^which 
is nothing less than to lift the veil of I sis, and solve the phe* 
.nomena of univexsal nature. With what success xenuuns to be 
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considered. That great skill and cleyemess, that a very superior 
mastery is evinced, vie have conceded, and, we will .also add, 
great show of fairness in treatment and conclusion. 

No partial opening is made ; the great design, in all its extent, 
is manfully grappled with. The universe is fiist surveyed, 
next the mystery of its origin. After ranging through sidereal 
space, examining the bodies found there, their arrangement, 
formation, and cTolution, the author selects our own planet for 
especial interrogation. He disembowels it, scrutinizing the in- 
ternal evidences of its structure and history, and thence infers 
the causes of past vicissitudes, existing r^ations, and appear- 
ances. These disposed of, the surface is explored, the pheno- 
mena of animal and Tegetable existence contempkited, and the 
sources of yital action, sexual differences, and diversities of spe- 
cies assigned. Man, as the supreme head and last work of pro- 
gressive creation, challenges a distinct consideration ; his history 
and mental constitution are investigated, and the rehition in which a 
sublime reason stands to the instinct of brutes discriminated. The 
end and purpose of aU appropriately form the concluding theme* 
which finished, the curtain drops, and the last sounds heard are 
that the name of the Great Unknown will probably never be rer 
vealed ; that *' praise will elicit no response," nor any " word of 
censure" be parried or deprecated. 

'* Give me," exclaimed Abchimbdbs, *' a fulcrum, and I will 
raise the earth." " Give me," says the author of the FestigeSj 
** gravitation and development, and I will create a universe.'^ 
Alexamdbr's ambition was to conquer a world, our author's is 
to create one. But he is wrong in saying that his is the " first 
attempt to connect the natural sciences into a history of creation, 
and thence to eliminate a view of nature as one grand system of 
causation." The attempt has been often made, but utterly 
failed; its results have been found valueless, hurtful — to have 
occupied without enlarging the intellect, and the very effort has 
long been discountenanced. Great advances, however, have 
been made in science since system-making began to be diacre^ 
dited; nature has been perseveringly ransacked in all her do^ 
mains, and many extraordinary secrets drawn from her labora- 
tory. Astronomy and geology, chemistry and electricity, have 
greatly extended the bounds of knowledge ; still, we apprehend* 
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we are not yet sufficiently armed with facta to resolve into one 
consistent whole her infinite yariety. 

Efforts at generalization, however, and the systematic arrange- 
ment of natural phenomena, are seldom wholly fruitless. If false, 
they tend to proYoke discussion — to lead to active thought and use- 
ful research. A solitary truth, though new and useful^ rarely obtains 
higher distinction than to be quietly placed on the rolls of science, 
while a bold speculation, traveising the whole field of creation, 
and smoothing all its difficulties, satisfies for the moment, and 
fixes general attention. Of this the yestiges of Creation are an 
example. Without adding to our positive knowledge by a single 
new discovery, demonstration, or experiment, they have excited 
more interest than the Prindpia of N bwton. From this popular 
success, if good do not accrue, no great evil need be anticipated. 
Hypotheses are most hurtful when accredited by an irrever- 
sible authority — ^when erected into a tribunal without appeal* 
they become the arbitrary dictator in lieu of the handmaid of 
science. Discussion and invention, in place of being stimulated, 
are then fettered by them ; the human mind is enslaved, as 
Europe was for centuries by the Physics of Aristotle, and still 
continues to be in some of the ancient retreats and conservatories 
of exploded errors. But these form the exceptions, not the rule 
of the age, which is free and equal inquiry. Errors have ceased 
to have prescriptive immunities ; and mere conjectures, however 
sanctioned or plausible, if inconsistent with science— with the 
ascertained facts of experiment and observation, are speedily 
passed into the region of dreams and chimeras. 

Whether this will be the fate of our author remains to be 
proved. The moment selected for his appearance has at least 
been well chosen. The Vestiges have the air of novelty, a long 
time having elapsed since any one had the hardihood to propound 
a new system of Nature. In common with most manifestations 
of our time, his effort exhibits a marked improvement on the 
crudities of his predecessors in the same line of architectural 
ambition. Science has been called to his aid, and the patient 
ingenuity vith which he has sought to make the latest discoveries 
subservient to his purpose challenges admiration, if not acqui- 
escence. Some of our contemporaries have been warmed into 
almost theological aversion by the boldness of his conclusions, 
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but we see little canse for fear, and none for bittemeas or appre- 
hension. More closely Nature is inyestigated and deeper the 
impression will become of her migesty and might Unlike 
earthly greatnesses, she loses no power — ^no grandeur — ^no frscina* 
lion— no prestige, by famiUarity. The greatest philosophers will 
always rank among her greatest admirers and most deTout and 
ferrent worshippers. 

Had onx author proTed all he has assumed our faith would net 
be lessened, nor our wonder diminished. Whether matter ec 
■pint has been the worid's architect, the astounding miracle of 
its creation is not the less. What does it import whether it re- 
suited direct from the fiat of Omnipotence, or intermediately 
from the properties He impressed, or the law of development He 
prescribed 7 He who gave the law, who infused the energies by 
which Chaos was transmuted into an organized universe, remaini 
great and inscrutable as ever. 

It ia time, however, that we entered upon a more detailed and 
closer investigation of the F$8tiffe9 of Creatioru Our purpose is 
not hastily, and without examination, to deprecate, deny, or con- 
trovert; but patiently, and without prejudice, to inquire, to sub- 
mit faithfully and intelligibly the outlines of a remarkable trea- 
tise; describe briefly its scope and bearing, the arguments by 
which they are supported, and the counter reasons by which they 
appear to be wholly or partially impugned. Our readers will 
thus be enabled to appreciate the merits of a controversy, the 
most comprehensive and interesting that for a lengthened period 
has occupied the attention of the scientific and intellectual 
world. 

For greater clearness of exposition we shall endeavour to fol- 
low the order observed by the author in the division and treatment 
of his subjects, commencing first with the 

BODIES or SFACE. 

The author opens his subject with a brief but luminous out- 
line of the arrangement and formation of the astral and 
planetary systems of the heavens. He first describes the solar 
aystem, of which our earth ia a member, consisting of the sun, 
planets, and satellites with the less intelligible orbs termed 
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oomeU» and taking as the uttermost bounds of this system 
the orbit of* Uramis, it occupies a portion of space not less 
than three thousand six hundred millions of miles in diameter., 
The mind cannot form an exact notion of so vast an expanse, 
but an idea of it nwy be obtained from the fact, that, if the 
swiftest racehorse eyes known had began to traverse it at full, 
speed at the time of the birth of Mobbs, he would only yet have 
accomplished half his journey. Vast as is the solar system, it is 
only one of an infinity of others which may be still more exten* 
sire. Our sun is supposed to be a star bdonglog to a consteUa» 
tion of stan» each of which has its accompaniment of rerolring. 
planets ; and the constellation itself with similar constellations to 
fi)rm reTdYiBg clusters round some mightier centre of attraction ; 
and so on, each astral combination increasing in uumber, magni- 
tude, and cbmplexity, till the mind is utterly lost in the vain ef* 
fort to graqp the limitless arrangement. 

Of the Stan asti^nomers can hardly be said to know anything 
with certainty. Sirius, which is the most lustrous, was long 
supposed to be the nearest and most within the reach of obserra- 
tion, but all attempts to calculate the distance of that luminary 
have proved futile. Of its inconceivable remot^ess some no* 
tion may be formed by the fact, that the diameter of the earth'a 
amiual orbit, if viewed from it, would dwindle into an invisible 
point. This is what is meant by the stars not having, like the 
planets^ a pataUax ; that is, the earths' orbit, as seen from them, 
does not subtend a measurable angle. With two other stars, 
however, astronomers have unexpectedly and recently been 
more fortunate than with Sirius, and have been able to calcu* 
late their distances from the earth. The celebrated Bbsssl, 
and soon afterwards, the late Mr. Hbndebson, astronomer 
zoyal for Scotland, were the first to surmount the difficulty that 
had baffled the telescopic resources of the Hbbschb ls. BesseXi 
detected a parallax of one-third of a second in the star 61 
Cygni, and in the constellation of the Centaur HsirnEBSoM 
found another star whose parallax amounted to one second. Of 
the million of fixed gUtteriog points that adorn the sky, these 
are the only two whose distances have been calculated, and to 
express them, miles, leagues, or orbits seems inadequate. Light, 
whose speed is known to be 192,000 miles per second, would be 
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three years in reaching our earth from the star of Hemdbrson ; 
and starting from Bessel's star and moving at the same rate it 
could only reach us in ten years. These are the nearest stars, 
but there are others whose distances are immeasurably greater, 
and whose light, though starting from them at the beginning of 
creation, may not hare reached our globe ! 
'• The stars yisible to the eye are about 3,000, but the number 
increases with erery increase of telescopic power, and may be 
fiaid to be innumerable. They are not of uniform lustre or form, 
but yary in figure and brightness. Some of them have a nebuhug 
or cloudy appearance ; and there are entire clusters with this 
dusky aspect, mostly pervaded, however, with luminous points 
of more brilliant hue. In the outer fields of astral space Sir 
WiLLiAU Herschbl observcd a multitude of nebule, one or 
two of which may be seen by the naked eye. All of them, when 
seen by instruments of low power, look like masses of iuminoiis 
▼apour; but some of them had brighter spots, suggesting to Sir 
William the idea of a condensation of the nebulous matter 
round one or more centres. But when these luminous masses 
are examined by more powerful instruments many of them lose 
their cloudy form, and are resolved into shining points, "like 
spangles of diamond dust.'* It is in this way several nebulsB 
have yielded to the gigantic reflector of Lord Bossb, and others 
with still greater optical resources may follow. This brings ns 
to the first questionable and controversial portion of the Festige^i 
namely,— the 

kebulab hypothesis. 

It is among the gaseous bodies just described, in the outer 
boundary of Nature, which neither telescope nor geometry can 
well reach, that speculation has laid its venue, and commenced 
its aerial castles. Laplace was the first to suggest the nebular 
hypothesis, which he did with great diffidence, not as a theory 
proved, or hardly likely, but as a mathematical possibility or 
illustration. His range of creation, moreover, was not so vast 
lu that of our author, which assumes to compass the entire uni* 
Verse, but was limited to the evolution of the solar system. The 
mode in which this might be evolved, Laplacb thus explains : — 
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He cODJectures that in the original condition of the solar sys- 
tem the sun xerolved upon his axis, sairoanded by an atmos* 
phere which, in virtue of an excessive heat, extended far beyond 
the orbits of all the planets, the planets as yet having no exist* 
ence. The heat gradually diminished, and as the solar atmosphere 
contracted by cooling, Uie rapidity of its rotation increased by the 
laws of rotatory motion, and an exterior zone of vapour was de* 
tached from the rest, the central attraction being no longer able 
to overcome the increased centrifugal force. The zone of vapour 
might in some cases retain its form, as we still see in Satum'a 
ring; but more usually the ring of vapour would break into ser 
veral masses, and these would generally coalesce into one mass, 
which would revolve about the sun. Such portions of the solar 
atmosphere abandoned successively at different distances, would 
form planets in the state of vapour. These masses of vapour, it 
appears from mechanical laws, would have each its rotatory mo* 
tion, and as the cooling of the vapour still went on, would each 
produce a planet that might have satellites and rings formed from 
the planet, in the same manner as the planets were formed from 
the atmosphere of the sun. 

All the known motions of the solar system are consistent and re* 
concileable with this theory of Laflacb, and upon it the author of 
the Vtstigei has enlarged and founded his wider scheme of phy- 
sical creation. He supposes the void of nature to have been 
originally filled with a universal Fibb Mist (p. 30), out of which 
all the celestial orbs were made and put in motion. How this 
mist was put in activity, and resolved into the luminous and re* 
volving bodies that we now see, and one of which we inhabit 
is the first urgent perplexity to surmount in the conjecture* It 
is manifest that if a mist filled the entire region of space, a mist 
it must for ever remain, unless acted upon by some cause ade- 
quate to give it new action and arrangement. No sun, no stars 
or planets could spontaneously emanate from an inert vapour any 
more than from nothing. To meet this, his first difficulty, the 
author supposes that there were certain mu^i^ or centres of 
greater condensation, analogous to those still remarked in the 
nebulsB of the heavens, and that these nuclei, by their superior 
.attractive force, consolidated into spheres the gaseous mattes 
around them :<— 
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** Of nebaloai nutter/' mj§ he* " ia iti origiiitl state wa kaoir too 
iittletoeMbleostoraggettAov fitiel«tftilMiUiieiAiUa«iM^i»tt Boi 
■appotioK that firom Ajweirfianly ia tlie eowtltotioa nuclol 4U» fonaed, 
we kaow very well how, hj the power of graTitation, the pioeoM of aa 
aggiegatloa of the neighbouring nutter to these nuclei should proceed 
until masses more or less solid should be detached from the rest. It it 
a weU-known law in pkptiet, that when fluid matter coUectg iowardt, or 
meets in a centre, it ettahlithes a rotatory motion. See minor results of 
this law in the whirlpool and the whirlwind — ^nay, on so humble a scale 
as the water sinking through the aperture of a AmneU It thus becomes 
oertain, that when we aniTO at the stage of a nebulous star we have a 
xotation on its axil eommeneed.'* 

Up to this, however, the author hie proved nothing. The ex* 
ietence of the fiie-mist and nndei are aesomptione only, and the 
way by which he tries to account for rotatory motion is clearly 
erroneous. The aggregation of matter round the nuclei by 
graritation would have no such tendency ; no more than a per* 
feet balance would of itself have a tendency to moTO about its 
fulcrum, or a falling stone to deviate from its rertical oowae. 
Gravitation would indeed compress the paitides of matter, but 
its tendency and entire action is towards the nucleus; it com- 
presses them no more on one side of the line of thdr direction to 
the centre of force than on any other side ; and hence no 
iaieral or rotatory moHon would ensue. Rotation,* therefore, is 
yet unaccounted for ; though the author says ii i9 a weU'known 
law in physiet that when fluid matter collects towards, or meets 
in a centre, it establishes a rotatory motion; and then for illus- 
tration refers to a whirlwind or whirlpooL Ko such effect would 
follow the conditions stated, and an entire ignorance is betrayed 
of the laws of mechanical philosophy. In the whirlpool and the 
whirlwind the gyration is caused by the fluid passing, not to the 
centre, but through it and away from it ; in the whirlpool down* 
rwards through the place of exit, in the whirlwind upwards to 
where the vacuum has caused the rapid aggregation. 

Laflacb was too able a mathematician to conunit these ele- 
mentary blunders; he did not assume to account for rotation by 
inapplicable laws» but took for granted Ihat the sun revolved 
^pon its axis, and thence communicated a corresponding motion 
to the bodies thrown from its surface. But our author has 
sought to advance beyond histeacheri and in tins way has shoim 
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hii ignorttnee of physics by an egregious misUke. At this point 
we might stop, "without foUowing the ulterior steps by which the 
tiolar system is made to erolye ont of heated Tapour. Haybg 
got rotation, though by an impossible process, the author falls 
into the illustration already giren of the theory of Laplace. Th^ 
rotation of each nucleus or sun round its axis produces centri- 
fugal force; that force, by refrigeration, increases beyond the 
centripetal force of graTity; inconsequence rings are formed and 
detached from the surface, whose unequal coherence of pads 
mostly causes them to break into sepaiate masses or planets^ 
partaking of the motion of the bodies from which they have been 
separated, and these primaries in their torn becoming e^tres of 
giavitajtion and centrifogal force, throw off their secondaries, or 

In this way the solar system and ether systems upon a similar 
plan of arrangement, it is conjectured, may have been formed. 
According to the author the generative process is stUl in progress, 
and new worlds are in course of being thrown off from new suns 
in the confines of creation. These nebulous stars on the outer 
bounds of space, of rarying forms and brightness, are supposed 
to be the centres of new systems in different stages of deyelop- 
ment, like children of various ages and growth in a numerous 
family. This is the author's own illustration (p. 20), and after 
giving it he proceeds :-^ 

"Precisely thos, seeing ia oar astral syitem many thousands of 
worlds in all stages of formation, from the most radimental to that im« 
ijMdiately preceding the present condition of those] we deem perfect, 
it is anaroidable to conclode that all the perfiBethsre gone through 
the various stages which we see in Uie rudimentaU This leads us at 
once to the conclusion that the whole of our firmament was at one 
time a diffused mass of nebulous UAtter, extending through the space 
which it still occupies. So also, of course, must have been the other 
astral systems. Indeed, we must presume the whole to have been 
originally in one connected mass, the astral systems being only the first 
dirision into parts, and solar systems the second. 

'* The first idea which all this impresses upon us is, that the forma* 
tion of bodies in space is iiiU and at present in progrese, tWe live at a 
time when many have been formed, and many are still forming. Oar 
own solar system is to be regarded as completed, supposing its perfec- 
tion to consist in the formation of a series of planets, for there are 
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mftthematioal reasons for coneloding that Mereury is the neaiMt planet 
to the sun, which can, according to the laws of the sjstem, exist. Bat 
there are other solar systems within our astral systems, which are at 
yet in a less advanced state, and even some quantities of nebulous 
matter which hare scarcely begun to advance towards the stellar form. 
On the other hand, there are vast numbers of stars which hare all the 
appearance of being fully formed systems, if we are to judge from the 
complete and definite appearance which they present to our vision 
through the telescope. We have no means of judging of the tenioril^ 
^ »pttenu; hui it U reattmabU to nip/Kwe ikot among ike many, some 
«re older than ourt. There is, Indeed, one piece of evidence for the 
probability of the comparative youth of our system, altogether apart 
from human traditions and the geognostie appearanees of the surface of 
onr planet. Thisconsiste in a thin nebulous matter, which is diffused 
around the sun to nearly the orbit of Mercury, of a very oblately 
•pheroidal shape. This matter, which sometimes appears to our naked 
eyes, at sunset, in the form of a cone projecting upwards in the line of 
the sun's path, and which bears the name of the Zodiacal Light, has 
been thought a residuum or last remnant of the concentrating matter 
of our system, and thus may be supposed to indicate the comparative 
recentness of the principal events of our cosmogony. Supposing the 
eurmise and inference to be correct, and they may be held as so far 
supported by more familiar evidence, we might with the mure confi- 
dence speak of our system as not amongst the elder bom of Heaven* 
but one whose various phenomena, physical and moral, as yet lay 
undeveloped, while myriads of others were fully fashioned, and la 
complete arrangement. Thus, in the sublime chronology to which we 
«te directing our inquiries, we first find ourselves called upon to con* 
aider the globe which we inhabit as a child of the sun, elder than Venus 
and her younger brother Mercury, but posterior in date of birth to 
Mars, Jupiter, Saturn, and Uranus; next to regard our whole system 
as probably of recent formation in comparison with many of the stars 
of our firmament. We must, however, be on our guard against sup* 
posing the earth as a recent globe in our ordinary conceptions of time • 
From evidence afterwards to be adduced, it will be seen that it cannot 
be presumed to be less than many hundreds of centuries old. How 
much older Uranus may be, no one can tell, far less how much more 
aged may be many of the stars of our firmament, or the stars of other 
llnnamenU, than oars." 

All this is ingenious and fluently expressed. The author has an 
easy way of surmountiog his difficulties by the use of such little 
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auxiliary phrases, as '* of course,'* *' it may be surmised," *< it 
is reasonable to suppose," and so on ; 'which, though trifling in 
themselyes, help him in their connecting inferences through many 
embarrassing perplexities. But his hypothesis is yet unproved ; 
his fire-mist is only a conjecture ; his nuclei, scattered like so 
many eggs in space out of which future suns and worlds are in 
process of incubation, is of the same description, vxd rotation^ 
the first step in his process of creation, would not ensue undef 
the conditions he has assigned. Without dwelling on these short- 
comings, we shall terminate this portion of the author's inquiry 
with a few general strictures. First, on its inconsistency with 
what we know of the solar system; and, secondly, on its in* 
adequacy to explain the facts of which we are cognizant on our 
own globe. 

In the first place, for the hypothesis to be applicable to our 
system, it is requisite that the primary and secondary bodies 
should revolve, both in their orbits and round their axes, in one 
direction, and nearly in one plane. Most of the bodies of the 
system observe these laws, their orbits are nearly circular, nearly 
in the plane of the original equator of the solar rotation, and in 
the direction of that rotation. But there are exceptions ; thA 
comets, which intersect the equatorial plane in every angle of* 
direction form one, and the most distant of the planets forms 
another. The satellites of Uranus are retrograde. They move 
firom east to west in orbits highly inclined to that of their pri- 
mary, and on both accounts are. exceptions to the order of the 
other secondary bodies. Our author is so perplexed by this in' 
consistency that he first doubts the fact, and next tries to explain 
it by alleging that ** it may be owing to a bouleversement of the 
primary." What is meant by the bouleversement of a planet none 
of his critics seem to apprehend, nor do we. But that the moons of 
Uranus are contrariwise to those of the other planets, Sir John 
Hebschel has indubitably established; so that the author 
-at any rate upon this point has sustained a bouleversement. 

Our own moon forms a third exception to his theory. Ac- 
cording to his system, this satellite is a slip or graft from our 
planet, and in constitution, it might be inferred, would partake 
of the elements of the parent. But the fact is otherwise. The 
• moon has no atmosphere, no seas, or rivers, nor any water, and 
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of course totally unfit for baman iiilitl»ita2its, or organic life of 
aay kind. It must, tken, hkwe had a diifieiieat origiii« or bo in 
some eat^er stage of derelf^Beat than that thsougfa. which eu 
earth has passed. 

Leaviagtibfise exertions, we nay next mfoiie into theaeie- 
▼ant pui^ooes of the nehular hypoUwaiSyauppoaiiig its aasmnptioBa 
ftoqineseed io* Like the £yiotiiil theones of the ancient philo* 
•ephers, it seems only to unrolve a piofitless topic of controTezsy, 
without solnsg Batviml phenomena. It does not UMRKvel the 
nyfltovy of the hepuing* brings na noBeai«r to the firat creaiive 
foce. LUce a good cheaoist, previons to analysis the avthec 
ftrst throws all matter into a state of ecdatien; but 
Us fire-mist and miclei in the midst, how or whence came 
condition and arrangement of nature ? What was its pro-existing 
state r or, if that be answered, how or whence was that preoed- 
hig state educed, for it, too, must hare had one prior to itF So 
that the mind makes no adruioes by such inquiries, is lost in « 
imaze that can have no end, because it has no beginning; and, 
like Noah's messenger, for want of a resting place, is compelled 
to return to tiie first starting point. Easier, and quite as satis- 
factory, it seems to beliere, aa we hare been taught to believe, 
that the odestial spheres were at once pecfect and entire, pro- 
jected into iipace from the hands of the makers than that they 
were elaborated oat of luminetts n^oiir by grarity and conden- 
sation. Hopdess inqmry is thus foredosed, an inquisition that 
cannot be answered, sitaced, and removed out of the paie of 
discussion. 

It is notfiom any attribute of the ]>eity being impugned 
that the hypothesis is objectionable. Design and intelligence 
in the creation are left paramount as before, and our impression 
of the skill exerciMd, and the means employed, only traosforred 
to another part of the woik. He who produced the primordial 
condition the authm supposes, who filled space with such a mist, 
composed of such materials, snlijeoted to auch laws, such consti- 
tution, that sun, moon, and starsnecessarily resulted from them, ap- 
pears omnipotent as ever. But it does not advance inquiry, nor 
assist us in explaining &e wonden we contemplate in our own 
glebe. Suppose a planet formed by the author's process, what 
kind of a body would it be ? Something, as Professor Wbb- 
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WBLL suggests, resembling a large meteoric stone. How after 
wards came this unformed mass to be like our earth, to be 
coTered with motioB and orgaaization, with life and general 
ftticity ? What primitira casse atodced it wiAh plants and ani- 
nais, and piodaoed all &e surpriaiag and aubtle oontiiTanoef 
which we find in thur stmctura^ all 4he wide and profound 
BKitaal d^endence which we trace in their economy F Is ift 
possible to e<aceivseb as the VtBHgea mcsdeate, that man, wi& 
hiaseotiniait and intellect, his powen and passions, his will and 
eoBsdenoe, were also |vodnoed as the altimate result of yapoar* 
ons condensation ? 

One more oeigectaf eof the author, in this division of his aab* 
J6Ct» we shaUonly netioe. It is that " the formation of bodies in 
gpooe tf aiiU in preffre$$.*' What may ba doing in the nebulie, 
in the region scarcely within reach of teleacopic Tision, in what 
vay be considered the yet uninidosed and commonable waste of 
the nniTerse, is a subject, we suspect, of much obscurity, and re* 
i^ecting which no precise intelUgence has been receiTed ; but 
limiting attention to the solar system, which is nearer home and 
more witinn cognizance, the work aeeras finished, perfect, and 
UBchai^^ble, and, like the Great Architect, made to endure for 
«Ter. This was the conduaion of Laru^oB ; he pnyred that Uio 
state of our system is siahie; that is, the ellipsis the planets 
describe will always remsia nearly circular, and the axis of re- 
Tolutioii of the earth will nercr deviate mnch fipom its prssent 
position. He also gave a mathematical proof that tills stability 
18 not accidental, but the result of design, of aa arrangement by 
which the planets all move in the aarae direetioa, in oibits of 
small eccentndty and slij^y indined to eadi other. Reasoning 
from analogy, as the aathor of the Fe$t^m is prone to do — ex- 
tending our views from our solar system to other systems— 
other suns and revdnng planets—it is fair to condude that they 
are not less perfect in arrangement—subject to liks conditions oif 
permanency, and alike exempt from nmtstioB, decay, collision, or 
extinction. 

Descending from this lu|^ region, we acooi&pasy the author 
to his next andlower field— the 
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EARTH kVD ITS OEOLOGtCAL HISTOBV. 

Our globe is somewhat less tlian 8 000 miles in diameter ; it is 
of a spheroidal form, the equatorial exceeding the polar axis in the 
proportion of 300 to 299, and which slight inequality, in conse* 
quence of its diurnal rerolution, is necessary to preSerre the land 
sear the equator from inundation by the sea. The mean density 
or average weight of the earth is, in proportion to that of distilled 
water, as 5.66 to 1. So that its specific gravity is considerably 
less than that of tin, the lightest of the metals, but exceeds that of 
granite, which is three times heayier than water. 

Descending below the surface, the first sensation that strikes 
IS the increase of temperature. This is so rapid, that for every 
gne hundred feet of sinking we obtain an increase of more than 
one degree of Fahrenheit's thermometer. If there be no inter* 
luption to this law, and no reason exists to conclude there is, it 
is manifest that at the depth of a few miles we must reach an 
intensity of heat utterly unbearable. Hence it follows that by 
no improvements in machinery can mining operations be carried 
down to a great depth below the surface. The greatest depth 
yet penetrated does not exceed three thousand feet, and forms 
a very small advance towards the earth's centre, distant 4,000 
miles. 

Geologists, however, without penetrating far into the earth, 
have found means for obtaining an insight for several miles into 
its interior structure, and armed with hammer, chisel, and climb* 
ing hook, they explore the beetling sea-cliff, traverse the deepest 
valleys, and scale the highest mountains, carefully examining 
their formation, disposition, and substance, and are thus enabled 
to obtain some knowledge of the earth's stomach, as it were, by 
scrutinising the deposits and eruptive ejectments on its surface. 
For example, we come to a mountain composed of a particular 
substance with strata or beds of other rock lying against its sloped 
sides ; we, of course, infer that the substance of the mountain 
dips away under the strata that we see lying against it. Suppose' 
that we walk away firom the mountain across the tumed-up 
edges of the stratified rocks, and that for many miles we con^ 
tinue to pass over other stratified rocks, all disposed in the same 
way, till we begin to cross the opposite edges of the same beds ; 
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after which we pass orer these rocks ail in rererse order, till we 
come to another extenaire moixntaiii composed of similar mate- 
rials to the first, and shelring away under the strata In the same 
way ; we should then infer that the stratified rocks occupied 
a basin formed by the rocks of these two mountains, and by cal* 
culating the thickness right through these strata could say to what 
depths the rock of the mountain extended below. In this way 
has the interior of the globe been examined, and its contents and 
arrangement, for sereral miles below the surface, ascertained. 
The result of such inspection we leave the author of the FesHffes 
to describe :-— 

** It appears that the baait reek of the earth, as it may be called, is 
of hard texture, and crystalline in its constitution. Of this rock, granite 
may be said to be the type, though it runs into many Tarietiet. Orer 
this» except in the comparatirely few places where it projects above 
the general level in mountains, other rocks are disposed in sheets or 
strata, with the appearance of having been deposited originally from 
water. But these last rocks have nowhere been allowed to rest in their 
original arrangement. Uneasy movements from below have broken 
them up in great inclined masses, while in many cases there has been 
projected through the rents rocky matter more or less resembling 
the great inferior crystalline mass. This roeky matter must have 
been in a state of fusion ftom heat at the time of its projection, for 
it is often found to have run into and filled up lateral chinks in these 
rents. There are even instances where it has been rent again, and a 
newer melted matter of the same character sent through the opening. 
Finally, in the crust as thus arranged, there are, in many places, chinks 
containing veins of metal. Thus, there is first a great inferior mass, 
composed of crystalline rock, and probably resting immediately on the 
fused and expanded matter of the interior : next, layers or strata of 
aqueous origin ; next, irregular masses of melted inferior rock that 
have been sent op volcanically and confusedly at various times amongst 
the aqueous rocks, breaking up these into masses, and tossing them 
out of their original levels.*' 

This, we believe, is a correct outline of the crust of the earth, 
so far as it has been possible to observe it. It exhibits extraor« 
dinary signs of commotion and vicissitude; the lowest rocks in- 
dicating a previous condition of igneous fusion ; those above them 
of aqueous solution. Fire and water have thus been the chief 
tellurian anarchists, and the shaking of continents and the con* 
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■tentohifiiiigof leTekinseaand Itad sUU ooBtisiie to stteat theb 
icstioM eneigies. That igneoos matter ha% dniing mny peiiodi^ 
been protnided from below-* thai moantshia hare nsea in loe- 
ceauon from the sea, and injected thck molten snhataiice thn>n|^ 
Gsaeks and fiflsoxes olsuperincinnbentstnitft— am fiwta resting on 
indubitable evidenoe. Many nuunei of gnnite became the wtM 
bottom of f ome portiona of the aea before the secondary stiatn 
irere laid gradoally npon them. The gnuodte of Mont Blanc rose 
iixing a recent tertisry period. ** We can prove," says Professor 
8ia>owiCK, " more than meieshifiings of leyel, and that many 
portions of sea and land have entirely changed their places. The 
xocfcs at the top of Snowdon are fnU of petrified sea-shells ; the 
same may be said of some high crests of the Alps, Pyrenees, and 
Andes. We hare proof demonstratime that many parts of Scot- 
land, and that all England, fonned, during many ages, the solid 
bottom of the sea. It may be true that the antagonist powers of 
nature during the human period have reached a kind of balance. 
But during all geological periods there hare been such long in- 
tervals of repose, or of such gradual movements, that we may 
trace the history of the earth in the successive deposits formed in 
the waters of the sea." This is the great business of geology. 

Although at first sight the interior of the earth appears a con* 
fused scene, after cueful observation we readily detect in it a 
regularity and order from which much instrncttve light is thrown 
on its past vicissitudes. The deposition of the aqueous rocks 
and the projection of the volcanic have unquestionably taken 
place since the settlement of the earth in its present form. They 
are, indeed, of an order of events which are going on under the 
agency of intelligible causes, down to the present day. We may 
therefore consider these generally as recent transactions. But 
advancing to the far distant antecedent era of its existence, we 
may consider it to have been a globe of its present size enveloped 
in the crystalline rock already described, with the waters of the 
present seas and the present atmosphere around it, though these 
were probably in considerably different conditions, both as to 
temperature and their constituent materials, from what they now 
are. We may thus presume that, without this primitive case of 
granitic texture, the great bulk oi the matters of our earth were 
agglomerated, whether in a fluid or solid state is uncertain ; but 
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ttflneaanotlwaByiosbt thai Uiey conAimn Id ttiii m a 
ditioii of gnal keat and comprenioii^ hftfiag a mean dowUj c£ 
mofeihan doable that of thennnefaki on the nurfiitoe. 

Judging from the resulta and still ohsenrable finmdttiom» it amy 
be infened that the heat letained in the iaterior of the globe was 
note istenae, or had greater freedom to act, in some plaoea than 
in othen. Theae become the acenea of Tdeanic operatioiia» and 
in time marked their aitnatioiis by the eztmsion from below of 
trap and baaaita— ^ocka compoaed of the csyataUine matter, 
.liiaed by intense heat, and derdoped on the aar£Me inTaiioiia 
conditiona, according to the particular cixcamatancea nndex 
which it was sent up ; some, for example, being thrown up under 
water, and some in the open air, which contingencies would 
make considerable difference in its texture and appearance. It 
would, howeTer, be a mistake to infer that, preriona to these 
eruptioos^ the earth was a smooth ball, with air and water play* 
ing round it. Geology tells us plainly that there were great ir« 
regulantiea — lofty mountains^ interspersed with deep seas — and 
by which, perhaps, the mountains were wholly or partially 
corered. But it is a fact worthy of obserration that the solids of 
eur ^obe cannot for a moment be exposed to water or the atmo* 
sphere without becoming liable to change. They instantly begin 
to wear down. The matter so worn off being carried into the 
neighbouring depths and there deposited, became the components 
of the snceessiTe series of stratifled rocks, extending from the 
basal enrelope of granite to the earth's surface, and which it 
will be proper briefly to describe. 



DEPOSITS on BOCK 70BXAI10M8. 

The first of the series is the Gneia and Mica Slate SyaUm^ of 
whidi examples are exposed to view in the Highlands of Scot- 
land and the west of England, These earliest stratified rocka 
contain no mattera which are not to be found in the phmitire 
granite. They are the same in material— silica, mica, quartz, or 
hornblende — but changed into new forms and combinations, and 
hence called by Mr. Ltbll metamorphio rocks. Some of them 
are composed exclnsiyely of one of the materials of granite ; the 
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mica tehiatt for example, of mica ; the guartz roeks, of quartz. 
In the metamorphic rocks no organic remains have been founds 
and they are geologically below all the rocks that do contain 
traces of animal life. 

From the primary rocks we pass into the next ascending 
series, called the Oay Slate and Qrauwaeke Slate Syaiem^ which 
in some places is found resting immediately on the granite, the 
antecedent bed being there wanting. Tins deposit has been well 
examined, because some of its slate beds haye been extensiyely 
quarried for domestic purposes. By some geologists it is called 
the Silurian System^ it being largely developed at the surface of a 
district of western England formerly occupied by the SUures. 
It is found also in North Wales and in the north of England, in 
beds of great thickness, and in Scotland, but there the Silurian 
rocks are more feebly represented. 

The Old Red Sandetone, or Devonian System, comes next. It 
forms the material of the grand and rugged mountains which 
fringe many parts of our Highland coasts, and ranges, on the 
south flank of the Grampians, from the eastern to the western sea 
of Scotland. There is no part of geology and science more clear ^ | 

than that which refers to the ages of mountains. It is as certain 
that the Grampian mountains are older than the Alps and Apen- 
nines, as it is that civilisation had reached Italy and enabled her 
to subdue the world, whUe Scotland was the abode o« barbarisbi. 
The Pyrenees, Carpathians, and other ranges of continental £u* 
rope are all younger than these Scotch hills, or even the insigni- 
ficant Mendip Hills of southern England. Stratification tells this 
tale as plainly, and more truly, than Livt tells the story of the 
Roman republic. It tells us that at the lime when the Gram« 
plans sent streams and detritus to straits where now the yalleys 
of the Forth and Clyde meet, the greater part of Europe was a 
wide ocean. 

The last three series of strata contain the remains of the ear- 
liest occupants of the globe, and of which we shall soon speak. 
They are of enormous thickness — ^in England, not much less than 
30,000 feet, or nearly six miles. 

We hsTo now arrived at the secondary rocks, of which the 
lowest group is the Carboniferoue Formation, so called from its 
remarkable feature of numerous interspersed beds of coal. It 
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GommenceB irith be^ of the motmtain limestone, wluch in £ng« 
land attains a depth of 800 yards. Coal is altogether composed 
of the matter of a terrestrial vegetation, transmuted by putre&c* 
iion of a peculiar kind beneath the surface of water, and in the 
absence of air. From examples seen at the present day at the 
mouths of such rivers as the Mississippi, which traverse ezten* 
sive sylvan regions, it is thought that the vegetation, the rubbish 
of decayed forests, was carried by rivers into estuaries, and there 
accumulated into vast natural rafts, until it sank to the bottom, 
where an overlayer of sand or mud would prepare it for becom* 
ing a stratum of coal. Others conceive that the vegetation first 
went into the condition of peat moss, that a sink in a level then 
exposed it to be overrun by the sea and covered with a layer of 
sand or mud ; that a subsequent uprise made the mud dry land, 
and fitted it to bear a new forest, which afterwards, like its pre- 
decessors, became a bed of peat — ^that, in short, by repetitions of 
this process the alternate layers of coal, sand and shell consti- 
tuting the carboniferous group were formed. 

The Magnman Limestone deposits succeed the carboniferous, 
and sometimes pass into them by insensible gradations. In the 
south of England they are represented by conglomerates, and 
partly composed of the solid and more or less rounded fragments 
of the older strata. They afford a proof of what geologists have 
often occasion to remark of the long periods of time during which 
the ancient works of nature were perfected ; for the older rocks 
were solid as they are now, and their organic remains petrified 
at the time these conglomerates were forming. 

We can only briefly glance at the remaining chapters of geo» 
logical history. The New Red Sandstone forms the base 
of the great central plains of England, and is surmounted by the 
oUferous marls and red arenaceous beds which pass under the 
succession of great oolitic terraces that stretch across England from 
the coasts of Dorsetshire to the north-eastern coast of Yorkshire. 
It marks the commencement of an important era, being the strata 
in which land animals are -first found. The Oolte System which 
follows marks the beginning of mammalia, and in some of its beds 
in Buckinghamshire are found the exuviae of tropical trees* 
Near Weymouth, in the well-known dirt beds, are found trees 



"With tbeir lUiified tnuks growing up in thepositei of ntiwaw 
and their roots embedded in the soil on which they grew. 

Next we hare the chalk or Creitueom F&rwtaHom^ that makes 
snch a conspicQoiis figure in England* The eeiebraied cliffs of 
Bmrec are of this era. It forms a stripe from Yorkshire to Ken^ 
and is fomd in Fiance, Germany, Russia, and in North Ame* 
jica. The English chalk beds are 1,200 feet tUek, showing the 
considerable depth of the ocean in which they were formed. 
Their origin has been a questionable topic ; they were thought to 
be formed from the detritus of coral reeft» but Professor Bhuem* 
Bsmo has recently announced, as the result of his microscopical 
researches, that chalk is composed partly of inorganic particles 
and partly of diells of inconceiTable minuteness, a cubic inch of 
the substance containing about ten millioBS of them. 

In the hollows of the chalk-beds haTo been fonned series of 
strata— clay, limestone, msri alternating— to which the name of 
the TerUaiy S^aiem has been given. It is irregulariy distributed 
oyer yast surfaces of all our continents, and must be considered 
as the beds of estuaries left at the conclusion of the cretaceous 
period* London and Paris rest on basins of this formation, and 
iinother such basin extends from near Winchester under South- 
ampton, and reappears in the Isle of Wight. 

We hasten upward to the Dihvrial System^ which brings ua 
near to the present surftce. To this era is referred the erratic 
blocks, or gigantic boulder stones, which have been driven by 
floods across our continents, or drifted in icebergs over yalieys, 
and perched sometimes on mountain tops. To it also must be 
referred the liff of Scotland and the great brown clay of England, 
and our vast beds of gravel and superficial rubbish, connected 
with the deluvium in the history of osst/erous eavems, of which 
that examined by Dr. Buckland at Kirkdale is an example. 
They occur in the calcareous strata, as the great caverns gene- 
rally do, and have in all instances been naturally closed up till 
the period of their discovery. At ELirkdale the remains of twenty* 
four species of animals were found— namely, pigeon, lark, raven, 
duck, partridge, mouse, water-rat, rabbit, hare, hippopotamus, 
rhinoceros, elephant, weasel, fox, wolf, deer, ox, horse, bear, 
tiger, hyena. From maoy of the bones of the gentler oi these 
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BiuiiialB beiof^feimdiii a broken ttftte, it isflupposed that the 
caye "was the haunt of hyenas and other predaceous ammalfl, hf 
which the smaller ones had been consumed. 

We come last to the Modem or Svp$r:/kkUFormationt of which 
the best specimen is the great Bedford level, that spreads over the 
lower lands of Norfolk, Cambridgeshije, and LinoolnBhire, con* 
fltfting of accnmalations of tilt, drifted matter, and bog-earth, 
■ome of which began before the earliest periods of British history. 
When these aocnmolatioiis are removed by artificial means, w» 
find below sometimes shells of recent species, and the remains of 
an old estuary, sometimes sand-banks, gravel beds, stamps of 
trees, and masses of drifted wood. On this recent sarfece are 
ibuid skulls of a living species of European bear, skeletons of 
the Arctic wol^ European beaver and wild boar, and name- 
Tons horns and bones of the roebuck and red deer, and of the 
gigantic stag or Irish elk. They testify to a zoology on the verge 
of that now prevailing or melting into it. In corresponding de- 
posits of North America are found remains of the mammoth^ 
mastadon, buffalo, and other animals of extinct or living species. 

Considering it best not to interrupt the description of the sue* 
cessive formations, this is almost the oidy allusion that has been 
made to the fossils which constitute so important a part of geo- 
logical science. It is now to be explained that from an early 
period, that is, from the metamorphic deposit to the close of the 
rock series, each formation is found to enlose remains of the or« 
ganic beings, plants* and animals, which flourished upon earth 
daring the time they were forming ; and these organisms, or such 
parts oi them as were of suflKcient solidity, have been in many 
instances preserved with the utmost fidelity, although fur the 
most part converted into the substance of the enclosing mineraL 
The rocks may be thus said to form a kind of history of the er« 
ganic departments of nature apparently from near thar beginning 
to the present time. It is upon the commencement and progress 
c^life under these circumstances that the author of the Vutig€9 
tf Creatkm has put forth some of his most startling and centre 
versial propositions ; but before noticing them it will be useful to 
prepare the way by shortly describing the gradations of organie 
existences^ following the same order as observed in the rock 
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series, by beginning with the lowest or humblest forms of organi- 
cation. 

ItXSE AMD FR0OBB8S OF FIANTS AMD ANIKALS. 

The interior of the earth reveals wonders not less impressive 
than those of the skies. We have seen in the last section how 
the crust of our globe is composed of successive layers or tiers of 
strata, rising upward, terrace upon terrace, till we reach the pre* 
sent vegetable mould or superficial platform of animated exis- 
tence. In the aggregate these formations or systems, marking 
the several epochs in nature's development, may extend to a 
depth, as Dr. Buckland conjectures, of ten or fifteen miles be* 
low the surface, and each may be considered a vast cemetery or 
graveyard, entombing the remains of ages long anterior to hu* 
man creation. We, in fact, live upon a pile of worlds, and an- 
ticipating the future from past records and from changes still 
manifest from the shallowing soundings of neighbouring seas, 
it is not improbable that the existing scene of bustle may have 
heaped upon it as many superincumbent masses as the lowest 
of the rocks enclosing the vestiges of life. 

If not with a kind of awe, it must have certainly been with in- 
tense curiosity that the first investigators of fossilology looked 
upon the earliest forms of animated being of which we have any 
traces as existing upon this globe. These first denizens, how- 
ever, seem to have been of a simple structure and humble 
order, not fit to play high class characters. N o laud animals are 
found among them, none which could breathe the atmosphere, 
none but tenants of the water, and even animals so high in the 
scale as fish were wanting. In popular language, the earlies 
fossils are ciTtsiHa and shellfish. 

But to make the subject generally intelligible it will be ne- 
cessary first to define the orders of the animal kingdom. 
CuviER was the first to give a philosophical view of the animal 
world in reference to the plan on which each animal is con- 
structed. According to him there are four forms on which 
animals have been modelled, and of which ulterior divisions are 
only slight modifications founded on the development or addition 
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of some parts that do not produce any essential change of 
stnicture. 

The four great branches of the animal world are the vertebraiOf 
molhuea, orlieiiJdto, and radiata. The vertehrata are those animals 
which (as man and other sucklers, birds and fishes) have a 
backbone and a skull with lateral appendages, within which the 
viscera are excluded, and to which the muscles are attached^ 
The moUuaea or soft animals have no bony skeleton; the 
muscles are attached to the skin, which often include stony plates 
called shells; such mollusca are shelUfish, others are cuttle- 
fish, and many pulpy sea animals. The articulata consist of 
Crustacea (lobsters, &c.), insects, spiders, and annulos worms, 
which, like the other classes of this branch, consist of a head 
and a number of successive portions of the body jointed together, 
whence the name. Finally the radiata include the animals 
known under the name of zoophytes. 

Now it is fossils of the radiata division of the animal king- 
dom that are found in the lowest stratified rocks, polypiaria and 
crinodia, the first including various forms of these extraordinary 
animals (corallines) which stUl abound in tropical seas, often 
obstructing the course of the mariner, and even laying the 
foundation of new continents. The crinoids are an early and 
simple form of the large family of star-fishes ; the animal is little 
more than a stomach, surrounded by tentacula to provide itself 
with food, and mounted upon a many-jointed stalk, so as to re« 
semble a flower upon its stem. Along with these in the slate 
system are a few lowly genera of Crustacea, and of a higher 
class, the mollusca, and the existence of these imply the contem* 
porary existence of certain humbler forms of life, vegetable and 
animal, for their subsistence, forming a scene approaching to what 
is found in seas of the present day, excepting that fishes, not 
any higher vertebrata, as yet roamed the marine wilds. 

The animal species of this era seem to have been few in num* 
ber, and almost the whole had become extinct before the next 
group of strata had been formed. In the Silurian deposit the 
vestiges of life become more abundant, the number of species 
extended, and important additions made in the traces of sea 
plants and fishes. Remains of fishes have been detected in 
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ncki immedtfttely orer the Aymestry Hmettone, b^ng apparently 
the first examples of yertebrated animals which breathed upon 
oar plaaet. (p. 64). The cephtloda, represeated in our era 
by the nantihu and eattle-fish, pertain to the SUiuuai formatka, 
and are the most highly organised of the molltisca, possessing in 
some families an internal bony skeleton, together with a besxt 
and a head with mandibles notnnfike those <^ the parrot 

In the Old Bed Sandstone the same marine specimeiis are con- 
iimied with numerous additions. SereiBl of the strata are 
crowded with remains of fish, showing that the seas in wlueh 
these beds were deposited had swarmed with that dass of in« 
habitants. The predominating kinds are of an inferior model to 
the two orders which afterwards came into existence, and still 
are the pnncipal fishes of our seas; the former are oorered with 
integuments of a considerably different character firom the true 
scales covering the latter, and iriiich orders, firom their form of 
oiganixation, are named stenoid and cycloid. 

Up to the present we find prooft of the general imiformity of 
Oigaoic life oyer the sur&ce of the earth at the time when eadi 
particular system of rocks was formed. The types of being 
finrmed in the old red as in preceding deposits, are identical in 
species with the remains that occur in the corresponding dast 
of rocks in Brittany, the Harts, Norway, Bnssia, and Nosth 
A.meiica; attesting the similarity and almost uniyexiaHty, if not 
ooDtcmporary character, of terrestnal changes. A lew other 
gedk>gical facts may be here mentioned for reeoUecUoo, and 
Which throw light on the marine animal and yegetable forms of 
this and preceding eras. Fimt there was •eomparatxrely an ab« 
tence of salt in the early ocean; and next the temperature of 
the earth is oo^iectured to haye been higher, and perhaps almost 
uniform tbrouf^ut. The higher iempeuture of the primeval 

times is aCtributed to the greater proximity or intensity of the 
Robe's internal heat, and which, poured through cracks and 
fissures of the lately concreted crust, M. BnoiiGNiAnT sup- 
poses to have been sufficiently great to overpower the ordinary 
meteorological influences and spread a tropical climate all over its 
surface. 
It must be farther boine kx mind that as yet no had animal^ 
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9r pkmti existed, uid for tins piwmiiiable nasoB, that dry land 
had not appeared. It is only in the next or earboni&roas forma- 
tion that eTidence is traced of island or continent. As a oonse- 
^enoe of this e m erg en ce there was fresh water ; for rain, instead 
of retnming to the sea, as Ibrmerl j, was ceUeoted in channds 
of the earth and bflcame springs, ri?en, and lakes. It was made 
a receptacle for an adTsnce in oiganism, and land plants became 
a conspicuous part of the new creation. 

According to the VmUgn iffCreaium, teirestnal botany began 
with classes of comparatively simple &mis and structure. In th» 
tanks of the regetaUe kingdom the lowest place is taken by 
plants of ceUokur tissne, and which hare no flowers, as lichens^ 
mosses, ftmgi, fens^ and sea>weeds. Above these stand plaBti 
with vascular tissue, bearing flowen, and of iHiidi there are two 
fiubdivisions : first, plsnts having one seed-lobe, and in which 
the new matter is added within, of which the cane and palm 
are examples ; second, plants having two seed lobes, and in 
which the new matter is added on the outside nnder the bark, of 
which the pine, elm, oak, and all the British forest trees are ex* 
amples. Now the author of the Vt^igu states that two-thirds 
of the plants of this era belong to the cellular kind, but to this one 
of his ablest critics (JB^Ufimrgh Renew for July) demurs, assert- 
ing that the carboniferous epoch shows a gorgeous Jiara — ^that 
the first fruits of yegetable nature were not rude^ iU-fashioned 
forms, but in magnificence and complexity of structure equal to 
any living types, and that the forest approached the rank and 
complicated display of a tropical jungle, where the prevalence of 
great heat with great moisture, combined with the fact that the 
atmosphere contained a greater proportion of the natural food of 
plants, must undoubtedly have forcibly stimulated vegetation, 
and in quantity and luxuriance of growth, if not fineness of orga- 
nization, produced it in rich abundance. The earth, it ii likely, 
was one vast forest, which would perform a most important put 
for the good of its future inhabitants, helinng to purge the air of 
its excess of carbonic acid, by which the earth's surfaoe would be 
prepared for its new occupants. 

The animal remains of this era are not numerous in compari- 
son with those that go before or follow. Contrary to what the 
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anthof of tbp Fe^e« sup^qim. /(p.. lU), insects ^ere already 
buzzing in the air ; there were, IioweTer» so crawling reptiles on 
the ground, ai^d it is a doubtful point whether birds cheered the 
ancient forests-wlth tJxeir sopg. But fishes reached their most 
perfect, organic type. They were the lords' of creation, and had 
a structure in conformity with their high office. Since then the 
class has increased in its species, but has degenerated to a less 
noble type. 

In the next formatiou, the Kew Red Sandstone, reptiles make 
their appearance. They are considered next to fishes in the 
zoological scale. So nearly are they sometimes connected, that 
it is doubtful to which class they belong. Many reptiles arc also 
amphibious, adapted either to water or land. The surface of 
the globe abounded in large flat, muddy shores, and was suited 
to the new order of yisitants called into existence. 

In the Oolite System, mostly consisting of calcareous beds, mam- 
mals make their appearance. Some additions were made to the 
reptile form. One animal (the behemite) appeared, but termi- 
nated in the next era. In the following series of rocks mam- 
mals increase in abundance. The advance in land animals 
is less marked, but considerable in the tertiary strata. The tapir 
forms a conspicuous type. One animal of the kind was eighteen 
feet long, and had a couple of tusks turning down from the lower 
jaw, by which it could attach itself, like the walrus, to a bank, 
while its body floated in the water. Many animals of a former pe- 
riod disappear, and are replaced by others belonging to still exis- 
tent families — elephant, hippopotamus, and rhinoceros — though 
extinct as species. Some of these forms are startling from their 
size. The great mastadon was a species of elephant living on 
aquatic plants, and reaching the height of twelve feet. The 
mammoth was another elephant, and supposed to have survived 
till comparatively recent times. The megatherium is an incon- 
gruity of nature, of gigantic proporticHis, yet ranking in a much 
humbler order than the elephant, that of the edenta, to which 
the sloth, ant-eater, and armadilla belong. The megatherium 
had a slieleton of enormous solidity, with an armour-clad body, 
«nd five toes, terminating in hu^e claws to grasp the branches on 
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which it fed. Finally, beside the dog, cat, squirrel, and bear, We 
Have o£fered to iis^ for the first time, #xen, deer, camel, and other 
specimens of the rumantia. Traces ofthe quadrumane, ormon*> 
key, have been found in the older tertiaries of France, India, 
and England. So that -we may now be said to have arrived at 
thie zoological forms not long antecedent to the appearance of the 
chief of all, bimana, or man, and shall here pause to consider 
the conclusions of the author of the Featigea of Creation on the 
origin of the organic existences that haye been successively 
exhibited. 

It will be convenient, however, first to introduce a synoptic 
view of the evolutions of the earth as set forth in this and the 
preceding section. For this purpose the author has introduced 
a "parallel table, exhibiting on one side a Bcale of animal life 
beginning with the humblest and ascending to the highest species ; 
and on the other side the successive series of rock formations, 
in which their fossiliferous remains have been found up to the 
present superficial deposits of the globe. Objections have been 
made to the correctness of the author's analogies, scale, and 
his classification of animals, the chief of which will be adverted 
to in the next section ; but the table is essential, as presenting at 
one view an outline of the hypothesis he has sought to establish. 
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tESTIGBS OF CRBATIOy. 



SCALE OF ANIMAL KINGDOM. 



ORDER OF ANIMALS IN 



• • 



Invertebrata, 

1 Infusoria • Traces of Infutoria {1) •• 

2 Polypi « Poljpiaria 

6 EchinodenData.. •• • Eckinodennata • •• 

Brachiopoda . / 15— 20 Cms- Brachiopoda • Crna- 

Pteropoda., S j tacea Pteropoda • taeea 

10 Gasteropoda 'J | ^^ — 14 Annel- Gasteropoda. • •• .. Anael- 

^ I 11 Cephalopoda "^ I ides Cephalopoda ides. 



iC 



Fertebrata, 



[ Remaint af Fishes • « 
Fishes of low type ; 
heterocereal ; allied 



32—36 Fishe • •• 

to cmstacea , 

^ Saaroid Fishes •• •• •• • 

37 Batrachia (frogs, &e.) •• •• •• Batrachia • • 

89 Sauria (Usards, &c.) • Ssaria m* • • • 

40 Chelonia (tortoise!) • •• Chelonia • • 

41— 46 Birds .. •• Footsteps qf Birds 

47 Cetacea (dolphins, whales, &c.) •• Bones cf a Cetaceous jinimal •< 

Bones cf a 

48 Fachydermata (tapirs, Jte.; •• •• Paehydermata 

49 EdentaU (sloths) Edentata •• 



50 Rodentia (squirrels, hare, &c. ) 

51 Marsupialia (opossums, &c.) •• , 
58 Ruminantia (oxen, stag, &c.) • • . 

53 Amphibia (seals) • • • . • • , 

54 Digitigrada (dog, cat, &c.) •• . 

55 Plantigrada (bear, Sec.) . • • • , 

56 InsectiTora (shrew, &e.) Insectivora , 

57 Cheiroptera (bats) Cheiroptera , 

58 Qnadrumana (apes) • • •• .. •• Quadrumana, 
29 Blmana (man) •• Eimana,. , 



Rodentia 

Marsupialia 

Ruminantia 

Digitigrada 
Plantigrada 



HI8B AKD VaOSniW O^^tiftTH'JIJtD AMIXALS. 
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ASCENDING SERIBS- OF MOSS. '^^PUfitXt^lOltf AN* fiBAm 
1 Oneiis and Mica SlaU Syftem ^ 



» * 



1 



8 Clay SUte System 



^3 saurian fyitem 



} 



4 Old Red Sanditone 



5 Caiboniferoni foimatlon 



\ 



6 New Bed Sandstone 

7 OoUte 

8 Chalk 



1 9 Tertiary 



10 Fnperfieialdepoiitf 



,. .J 



' lit month, typically* that oC an arer- 
tebrated animal; 



J 



} 



2nd month, that of a fish ; 



3rd month, that of a turtle :^ 
4th month, that of a bird ; 



&th month, that of a rodent ; 



6th month, that of a ruminant ; 



7th month, that of a digitigrade ani- 



mal; 



I \ ' 



8th moathi'that of (h« quadrumana 
9th month, attains full human cha- 
racter, 

2 
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TBANSXUTA.TT.ON OH SPECIES. 



In the two last lecttons we haye gone through the earth's geo- 
logical history, first of the changes in its physical structure, next 
of the mutations in the organic forms that have, in serial or^er, 
appeared in the successive strata of its external envelope, from 
the period of that far distant crisis when it was a molten globe * 
on which its primitive granitic covering was just beginning to 
* concrete,' in consequence of abating heat, until we have arrived 
at the first prognostic signs of approaching human existence. 

The rock upon rock of vast thickness, by which the earth's 
crust, through countless ages, has been formed, unquestionably 
constitutes a most extraordinary, phenomenon of physical cre- 
ation, but hardly so marvellous and incomprehensible as the 
beginning, progress, and end of the divers orders of marine and 
terrestrial beings that filled each world of life. It is to geologists, 

to PlAYFAIB, HUTTON, LYBLL, BuCKLAND, SeDGWICK, OwEN, 

and other great names, native and foreign, to whom we are indebted 
forthissingular revelation of Nature's works. It is their un- 
wearied research that has opened to us the surprisiog spectacle 
we have attempted briefly to describe of the diversified groups of | 
species wMch have, in the course of the earth's history, succeeded ^ 
each other at vast intervals of time ; one set of animals and ' 
plants wholly or partly disappearing from the face of our planet* \ 
and others, which apparently did not before exist, becoming the <l 
only or predominant occupants of the globe. 

Now the great question arises — ^whence, by what power, or by : 
what law, were these reiterated transitions brought about ? Were ^ 
the organized species of one geological epoch, by some long- 
continued agency of natural causes, transmuted into other and 
succeeding species ? or were there an extinction of species, and 
a replacement of them by others, through special and miraQuloita 
acts of creation ? or, lastly, did species gradually degenerate and 
^ die out from the influence of the altered and unfavourable physical 
conditions in which they were placed, and be supplanted by < 
immigrants of different species, and to which the new conditions 
were more congenial ? 

The last, we confess, is the view to which we are most in- 
clined—first, because we think a transmutation of species, firom 



TSAVBlIOTATtON OT SVSCIES. 37 

a lower to a higher type, has not been satisfactorily proTed ; and 
' second, because of ^e strong impression we entertain, that the 
tmiyerse, subject to certain cyclical and determinate mutations, 
.was made complete at first, with self-subsisting proTisions for its 
perpetual renewal and conservation. We shall advert to this 
matter hereafter; but at present it is the conclusions of the 
author of the Vestiges that claim consideration. He adopts the 
first interpretation of animal phenomena, namely, that there has 
"been a transmutation of species, that the scale of creation has 
been gradually advancing in virtue of an inherent and organic 
law of development Nature, he contends, began humbly ; her 
first works were of simple form, which were gradually meliorated 
by circumstances favourable to improvement, and that every- 
where animals and plants exhibit traces of a parallel advance of 
the physical conditions and the organic structure. The general 
principle, he inculcates, is, that each animal of a higher kind, in 
the progress of its embryo state, passes through states which are 
the final condition of the lower kind ; that the higher kinds of 
animals came later, and were developed from the lower kinds, 
which came earlier in the series of rock formations, by new 
peculiar conditions operating upon the embryo, and carrying 
it to a higher stage. These conclusions the author maintains 
geology has established, and of the results thence derived he 
gives the subjoined recapitulation : — 

" la pursuing the progress of the development of both plants and 
animals upon the globe, we have seen an advance in both cases, froin 
simple to higher forms of organization. In the botanical department 
'we have first sea, afterwards land plants ; and amongst these the sim- 
jpler (cellular aad eryptogamio) before the more complex. In the de- 
partment of zoology, we see, first, traces all bat eertiUn of infusoria 
[shelled ftnimalculas] ; then polypiaria, erinoidea, and some faumb&s 
forma of the articalata and moUusca; afterwards higher forms of the 
•noUosca ; and it appears that these existed for ages before there werb 
■any higher types of being. The first step forward gives fishes, the 
» humblest class of the vertebrata; and, moreover, the earliest fishsfg 
•^pirtake of the character of the lower sub-kingdom, the articolats. 
Afterwards eome land animals, of which the first are reptiles, untvef« 
^saily allowed to be the type next in advance ftrom fishes, aad to be 
*eonftected with these by the links of an iasensible gradation. From 
- reptiles we advance to birds, and thence to mammalia, which are cons- 
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mviiMd by tottioptelki; iMl»owf«Hged!ir loir ftetfav fn their duf . That 
thera t< thtti te ffrogress of sOtM kfaid, th« vrast vupeffldal glanoe at the 
l^ogietl l&litory 1* sftffldieiit to conTtkMe at." 

Novthia appears plauixble and ^onclusite, Imt the correctness 
^ of the tecapitulation here made, and its coxiformity to actual 
nature, hare been sharply disputed. It may l)e true that sea 
j(»lant8 came first^hut of this there is no proof; and of land plants 
° there is not a shf^dow of evidence tbat the sunpler forms came 
.into being, bpfore the more complex: tbe simple and complex 
,^zm« .are ibund togetJbier in the more ancient,/^ra- It is true 
J thai; w^ flnt see polypiaria, crinoidea, articulaif^ and mollusca, 
I but not exaoUy in the order stated by tli^ ai^^or. It is true 
:tiliat the next step gives us fishes, but it is. not true that the 
t^eariiest fishes link on to the lower sub^kingdom, the articulata. 
^ItiS tvue tlkat we afterwards find reptiles, but those which first 
'appear befong to the highest order of the class, and show no 
' Ihiks of an insensible gradation into fishes. In the tertiary de- 
posit of the London clay the evidence of concatenation entirely 
fails. Among the millions of organic forms, fronl corals up to 
mammalia of the London and Paris basins', hardly a single 
^ secondary species is found. In the south of France it is said 
t)iat two or three secondary species struggle into the tertiary 
. strata; but they form a rare and evanescent exception to the 
. general rule. Organic nature at this stage seems formed on a 
J^ew pattern— 'plants as well as animals are changed. It might 
seem as if we had been traniq^orted to a new planet ; for neither 
in the anangement of the genera and the speoies, nor in their 
affinities wkh the types of a pre-existing world, is there any ap- 
proach to a Connected chain of organic development. 

For Some discrepancies the author endeavours to account, and 
it is fair to |^ve his explanation :— * 

^' Fossil history has no douht still some obscure passages ; and these 
have been partially adverted to. Fact, the earliest vegetable fossils as 
yet detected, are not, it has been remarked, the lowest forma of aqnatle 
vegetation; neither are the plants of the coal-meaidres the very lowest. 
', though Chey are a low. form, of land vegetation. Thete is here in re* 
^ality no' di0cultjr'of the least importance. The humblest forms of 
marine and tand vejgetation are of a consistence to forbid all expectation 
of their being preserved in rocks. Had we possessed, contemporane- 
oosly with the fuel of the Silurians, or the ferns of the carboniferous 
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fonnation, fossils of higher forms respeetiTely* equaUy untubrtaniial» 
bttk which had sarvived all eontiagencies, th«n the absence of meaft 
tormt of similar consistency might have been a stumbling-block in our 
course ; but no such phenomena are presented. The blanks in the 
•eries are therefore no more than blanks ; and vrhen a candid 
mind further considers that the botanical fossils actually present are all 
in the order of their organic derelopment. the vhole phenomena ap« 
pear exactly what might have been anticipated. It is also remarked* 
in ol^ection, that the moUosca and articnlata appear in the same group 
of rocks (the slate system) with polypiaria, crinoidea, and other speei* 
mens of the humblest sub-kingdom ; some of the mollusca, moreorer. 
being eephalopods. which are the highest of their division in point of 
organisation. Perhaps, In strict fact, the cephalopoda do not appear 
till a later time, that of the Silurian rocks. But even though the 
cephalopoda could be shewn as pervading all the lowest fossUiferont 
strata, what more would the fact denote than that, in the first seal 
capable of sustaining any kind of animal life, the creative energy ad« 
▼anced it, in the space of one formation, (no one can say how long a 
time time this might be,) to the highest forms possible in that element, 
excepting such as were of vertebrate structure. It may here be in* 
quired if geologists are entitled to set so high a value as they do upon 
the point in the scale of organic life which is marked by the upper 
forms of the mollusca. It will afterwards be seen that this is a low 
point compared with the whole scale, if we are to take as a criterion 
that parity of development which has been observed in the embryo 
of one of the higher animals. The human embryo pa»$et through Iha 
vhole space repretenting the invertebrate animaU in the firiA mxmUht a 
mere fraction qfitt course. There is indeed a remarkably rapid change of 
forms in such an embryo at first: the rapidity, says Professor Owen, is 
* in proportion to the proximity of the ovum to the commencement of 
its development;* and, conformable to this fact, we find the same 
toologist stating that, in the lowest division of the animal kingdom, 
(the Aerita of his arrangement,) there is a much quicker advance of 
forms towards the next above it, than is to be seen in subsequent 
departments. There is, indeed, to the most ordinary observation, a 
rapidity and force in the productive powers of the lowest animals, which 
might well suggest an explanation of that rush of life which seems to 
be indicated in the slate and Silurian rocks. With regard to the so- 
called early occurence of fishes partaking of the saurian character, I 
would say that their occurrence a full fonnation after the earliest and 
simplest fishes, ia, considering how little we know of the space of time 
represented by a formation, not early : their being later in any degree 
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is the ftet mainly Importaxit* The ubieqaent riie of ncv oiden of 
fisbet, ftilly piteine m chaneter, may be explained by the sappocitUm 
of their having been developed, as is most likely, from a different por« 
tion of the inferior sub-kingdom. In short, all the objections which 
have been made to the great faet of a general progress of organic de- 
velopment throughout the geological ages, win be found, on close ex* 
amination, to refer merely to doubtful appearances of small moment* 
Irhich ranish into nothing when rightly understood." 

Upon some of the chief points here inTolved, it may be re« 
xnarked that the most eminent physiologists are not agreed ; they 
are not agreed that animals can be arranged in a series, passing 
firom lower to higher; nor that animals of a higher kind in the 
embryo state pass through the 8ucG«8siye stages of the lower 
kinds; the character of these stages, in the asserted doctrine, 
being taken from the brain and heart, and man being the highest 
point of the series. There are physiologists too who deny that 
the brain of the human embryo at any period, howeyer early, re* 
sembles the brain of any mollusk or of any articulata. It never, 
they assert, passes through a stage comparable or analogous to a 
permanent condition of the same organ in any invertebrata 
animal; and in like manner the spinal cord in the human ver- 
tebrs at no period agrees with the corresponding part of the 
lower kind of animals. The moment it becomes visible in the 
human embryo, it is entirely dorsal in position ; while in mol* 
usks and articulatas a great part, or nearly the whole, is Ventral. 
The same is true of the heart, or centre of the vascular system, 
"which has always a different relative position in the great nervous 
centre in the human embryo from what it has in any articulate 
animal, and in most mollusks. 

< A second position in the Vestiges appears not to have been esta- 
blished — ^namely, as to the uniform geological arrangement of dif- 
ferent organic structures. It is not true that onl^ the lowest 
forms of animal life are found in the lowest fossiliferous^ rocks^ 
and that the more complicated structures are gradually and ex- 
clusively developed among the higher bands in what might be 
called a natural ascending scale. On the contrary, the preda- 
ceous cephalopods and the highly organized crustaceous are among 
the oldest fossils. Such appears to be the order of nature as evi- 
denced by facts, and it must be admitted, however repugnant to 
urAconceived notions or mere mortal conjectural amendments. 
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In the third place the eridence aeems to prepondtittte ia&yom 
of permanency cf specks. There can be no doubt that both 
plants and animals may, by the influence of breeding, and of ex* 
temal agents operating upon their constitution, be greatly modi* 
fied, 80 as to giro rise to yarieties and races different ftom what 
before existed. Bnt there are limits to such modifications, as in 
the different kmd and breed of dogs; and no organized beings 
can, by the mete workug of natural causes, be made to pasa 
from the type of one species to that of another. A wolf by do* 
mesticaition, £>i example, can never become a dog, nor the 
onrasg-outang by the force of external circumstances be brought 
within the circle of the human species. 

In this opinion Mr. Ltbli, Dr. Pbichabd^ and Mr. Law- 
BBNCB, concur. The general conclusion at which they hav^ 
arriyed is, that tbere is a capacity in all species to accommodate 
themselyes to a certain extent to a change of external circum? 
stances; this extent varying greatly according to the species. 
There may thus be changes of appearance or structure, and some 
of these changes are transmissible to the offspring ; but the mu- 
tations thus superinduced are governed by certain laws, and couv 
fined within certain limits. Indefinite divergence from the 
original type is not possible, and the extreme limit of possible 
variation may usually be reached in a short period of time ; in 
short, Professor Whbwell concludes Cindicatione of Creation, 
p. 56), that every epedea has a real existence in nature^ and a trans* 
mutation from one to another does not exist. Thus for example^ 
CuYiEK remarks that, notwithstanding all the differences of age^ 
appearance and habits, which we find in the dogs of various races 
and countries, and though we have (in the Egyptian mummies) 
akeletons of this animal as it existed 3,000 years ago, the relation 
of the bones to each other remains essentially the same ; and 
with all the yarieties of their shape and size, there are characters 
which resist all the influences, both of external nature, of human 
intercourse, and of time. 

What varieties, again, in the forms of the different breeds of 
^rsesand homed cattle; racers, hunters, coach horses, dray 
^rses, and ponies; short-horns and long-horns, Devons and 
Herefords, polled galloways and Shetlands ; how unlike are the 
unimproved breeds of cattle as they existed a century ago befox9 
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the march of agricultural improTement began, and how different 
were most of these as then existmg in what may be called the 
normal state from the wild cattle produced in Chillington Park. 
It has been found, howeyer, when external and artificial condi- 
tions are removed, and these different breeds are allowed to run 
wUd, as in the Pampas and Australia, no matter what the diyer« 
sity of size,' shape, and colour of the domestic breeds, they re« 
Terted in their wild state, in these respects, to their primitive 
types. 

So again with regard to cultivated vegetables and flowers. How 
different are the species of the red cabbage and the cauliflower ; 
who would have expected them to be varieties of the wild brat* 
$iea oleracea f Yet from that they have been derived by culti- 
Tation. They have, however, a tendency like animals to revert 
to the original type, or, in the gardener's phrase, to degenerate, 
which it requires the utmost care on his part to counteract. When 
left to a state of nature, they speedily lose their acquired forms, 
properties and character, and regain those of the original species. 

tf species be permanent — if no education or training can educe 
new kinds — ^if the higher classes of animals are not the results of 
meliorations of the lower — whence did they come ? This question 
we are not bound to answer. It might be as reasonably asked» 
whence did the lower classes come ? Geology, like other sciences, 
does not conduct us to the beginning^ it only takes up creation at 
certain ulterior stages of development The changes and con- 
struction of the globe may have been different in different parts ; 
it has not been proved that geological revolutions have been either 
universal or contemporary. There may have been climates and 
regions adapted to the existence of the higher class of land ani« 
mals, while contemporarily therewith other portions of the globe 
might be undergoing changes beneath the ocean. It is not im* 
probable that the human species dwelt nearly stationary for ages 
on the old continents of Africa and Asia, while Europe and Ame- 
rica were covered with water. Supposing these new continents 
formed, either by the gradual subsidence of the sea or the rising 
of its bed, successive inhabitants would follow in the order pre- 
sented by existing organic remains. While covered by the sea, 
what now form Europe and America could only be peopled by 
marine animals ; but as the land rose or the waters subsided into 
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.ihoir ocean channelii, and dry land appeared, reptiles and ampM* 
IncB might become the occupant! ; next, as the earth became 
drier and more salnbrions, the new continent would be resorted 
to by terrestrial frnimula • in a still more advanced stage of puri- 
fication and salubrity, man himself, as the lord of all the preced* 
ing classes of immigrants, would take possession, and as he 
Btill continues the liTing occupant it is premature to look for his 
petrifaction. 

OniOIIf OF THB ANIMATED TRIBB8. 

Science has mastered many perplexities, but is almost power- 
less as ever in generation. All that lives, and still more lUl that 
moves, must have a pre-existing germ formed Independently of 
the created being, but which is essential to its existence, and 
fixes the type of organization. The old adage— omne animal 
ab 090— may be taken as generally true. But though every ani- 
mal has its primordial egg or germ, all germs are not identical. 
In the beginning of life there are other organic elements besides 
the ovum. Partly on direct proof and partly on good analogy, it 
maybe inferred that these differ in difierent species— that each in 
the first stages of existence is bound by a different and immutable 
mode of development — and, if so, there can be no embryotic 
identity. '*By no chunge of conditions," says Dr. Clabkb^ 
" can two ova of animals of the same species be developed into 
different animal species ; neither by any provision of identical 
conditions can two ova of different species be developed into 
ftptnriiiln of the same kind." If these views be right, and we be- 
lieve them to be so, there cannot be a transmutation of species 
under the infiuence of external circumstances. 

Baffled in the effort either to create species or organically to 
change them, attempts have been made to approach nearer to the 
source of vitality, and explain the chemical, electric, or mechani- 
cal laws by which the vital principle is influenced. For this pur- 
pose various hypotheses have been put forth ; one is the noted 
conjecture of Lord Monboddo, that man is only an advanced 
development of the chimpanzee or ourang-outang. A second 
explanation is that given by Lamabgk, who surmised, and with 
much ingenuity attempted to prove, that one being advanced in 
the course of generations into another, in consequence merely of 
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the experience of wants callmgfi>r the extttam of &ciilUe8 in ft 
particular direction, by wluch exezciae new de>relopineiit8 of or- 
gans took place, ending in yariations sufflcieDt to cenBtitute tteew 
'species. In this way the swiftness of the antelope, the dawi 
and teeth of the lion, the trunk of the elephant, the loBgneck of 
the giraffe have been produced, it is supposed, by a certain plas* 
^ character in the construction of animals, operated upon for a 
long course of ages by the attempts which these animals maketp 
attain objects which their preyious organization did not place 
within their reach. This is whatis meimt by the hypothesis of 
progremve tendencies, and which requires for its Talidity not only 
the assumption of a mere capacity for change, but of aotive prin^ 
ciples conduciTe to improrement and the attainment of higher 
powers and faculties. More recently St. H ilairb has published 
« paper in which he speaks of the immutability of species as a 
■conviction that is on the decline, and that the age of Cuviui 
IS on the close. Carried away by what Professor PHrixiTs 
has called a poetical conjecture &at cannot be proTed, this 
writer propounded the speculation that the present crocodiles 
are really the offspring of crocodilian reptiles, the difference 
being merely the effect of physical conditions, especially op» 
rating during long geological periods upon one original race. 
The human species, he contends, are but an advanced dere- 
lopment of the higher order of the monkey tribe, and that 
the negroes are degenerating towards that type again. Ao- 
wording to him the sivatherium — a fossil animal that had beeii 
found in the Himalaya mountains-^was the primeval type 
•that time had fined down into the giraffe from long-continued 
feeding on the branches of trees* Dr. Falookbr and Capt. 
Cautlet, however^ have shown that anatomical proofs are all 
•against this inference, but if any doubt remained it must 
-yield to the fact, that among the fauna of the Sewalik hills the 
sivatherium and the giraffe were contemporaries. 

The author of the Veetiffes of Creation has put forth an 
liypothesis founded on the preceding conjectures, but more com^ 
pact and conclusive. He is, as we have seen, in favour of the 
progressive change of species, adopting the notion that men once 
had tails, and that the rudiments of this condal appendage are 
^und in an undeveloped slate in the oa coceygie (p. 199.) His 
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iMding idea of the prognss of organic life is that the " M'aiplMt 
and most priauii9e tjHM tincicr a law to which that ^ like pro* 
duetion it tmbordimate, gam Jnrih to tha type mext abowe it ; thai 
1Mb again proiuoed the next higher, and eo on to the very highest, 
the stages of adTance being in all cases yery small — ^namely, 
from one spedes only to another ; so that the phenomenon has 
always been of a modest and simple chsxacter." (p. 231.) The 
aigaraenta by which the author endeaToors to prove his hypo* 
thesis may be thus compressed. 

Accoxdiog to him foetal deyelopnieBt is a scienoe, iilostrated by 
HvmrBB's great collection of the Boyal College of Surgeons» 
and established by the oondnsions of St. Hiijlibb andTisn* 
x&NN. Its primary positions are^. That the embryos of all 
animals are not distingnishably different from each other ; and, 
2. That those of all animals pass through a series of phases of 
derrelopment, eadi of which is the type or analogue of the per- 
manent coofigttrati<Hi of tribes inlierior to it in the scale. Higher 
the order of animals, the more numerous its stages of progress. 
Man himself is not exempt from this law. His first fcetal form 
t is that which is pecmanent in the jmimalcule; it next paasea 

throu^ ulterior stages, resembUng successively a fish, a reptile,- 
a bird, and the lower mammalia before it attains its specifio 
maturity. The period of gestation determines the species ; pro* 
tract it, and the species is advanced to a higher class. This 
might be done by the force of certain conditions operating upon 
the system of the mother. Give good conditions and the young 
she produces will impiove in developmeat; give bad conditions 
and it will recede. Cases of monstrous birth in the humaa 
species are appealed to, in which the most important organs are 
left imperfectly developed; the heart, for instance, having some* 
times advanced no frirther than the three-chambered or reptile 
form, while there are instances of that organ bong left in the 
two-diambered or fish-like form. These defects arise from a 
feflnre of the power of development in the mother, occa8ione4 
by misery or bad health, and they axe but the converse of thos^ 
conditions that carry on species to i^edes. The diferencee qf 
aexee is the result of foetal progress only one degree less marked 
than that of a change of speciea Sex is fully ascertained to be 
a matter of derslopBwuL All Mngs axe at one stage of the 
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exnbryotic progress /ema^e. A certain number of them are after •* 
"Wards advanced to the more powerful sex. For proof of this, . 
the economy of boes is cited ; when they wish to raise a queen* 
bee, or true female, they prepare for the larva a more oommodi* 
ous cell, and feed it with delicate food. But we shall here stop 
to remark on the author's argument up to this point. 

It is manifest, according to his hypothesis, that neither sex 
nor species depend on the ancestral germ, but simply on physical 
conditions and mechanical development. But emment physiolo- 
gists deny that the facts are such as he has stated ; they deny, as 
"we have stated in a former section, that the foetal progress is such 
as the yeatges represent them to be; they deny that the human 
embryo, for example, exhibits in successive stages the form of 
fish, lizard, bird, beast: on the contrary, they contend that it is 
only in the earliest period of the organic germ, when the mani- 
festations are almost too obscure for microscopic sense, that any 
resemblance exists ; that immediately the organic germ becomes 
sensible to observation, sex and species are found to be fixed. 
Take, for example, the vertebrata > in these, by some mysterious 
bond of union, the organic globules are seen to arrange them* 
selves into two nearly parallel rows. We may then say that 
the keel of the animal is laid down, and in it we have the first 
rudiments of a backbone and a continuous spinal chord. But 
during the progress and completion of this first organic process 
no changes have been observed assimilating the nascent embryo 
to any of the inferior animals. The next series of changes in 
the germinal membrane are of two kinds — in one the nervous 
system, the organs of motion, the intestinal canal, the heart and 
blood-vessels are manifested ; the other set of changes, which 
are subsequent, produce the perfection of the animal and de- 
termine its sex. All these manifestations result from germinal 
appendages that cannot be severed or changed without ruin to 
the embryo, and the conditions essential to life as the structure 
advances are due temperature, due nutriment of the nervous 
organs, and due access to the atmospheric air. Without, there- 
fore, pursuing further this part of the inquiry, we shall remark 
that the question at issue between the Fesiiffes and its opponents 
is one of facts^f conflicting evidence — to be tried by the jury 
of the public, or rather by those who> from science or professional 
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pursuits, are competent to form an authoritatiTe opinion. Our 
own conclusion is, that in face of the testimony adduced against 
ity the author's hypothesis is not yet established. 

For proof that species do change, and that eyen new spe- 
cies have been actually and recently produced, the author has 
adduced statements certainly as questionable and little satis- 
factory as his representation of foetal phenomena. We can only 
briefly enumerate them. First we are told that oats sown at 
midsummer, if kept cropped down, so as to be preyented shoot- 
ing into ear, and then allowed to remain in the ground orer 
winter, will spring up next year in the form of rye (p. 226). This 
need not be disputed about ; the experiment can be easily tried ; 
but if rye were the result, it would be no conciusiye proof of a 
translation of species. Perhaps the oat*plants perished under the 
operation of repeated cuttings, and the rye seed was dormant in 
the earth and sprung up in its place ; or, if not so, oats and rye 
may not be different species, only varieties of the same species. 
They are scarcely more dissimilar than the primrose, the cowslip, 
and the oxlip, which have all been raised from the seed of the 
same plant, and are now regarded by botanists as varieties instead 
of species. 

When lime is laid on waste ground we are told that white 
clover will spring up spontaneously, and in sitnations where no 
dover*seed could have been left dormant in the soil (p. 182). 
&tt how is this to be proved ? It is certain that seeds will re- 
main dormant in the soil for centuries, and then spring up the 
first year the soil is turned up by the plough. Some seeds have 
retained their vitality for thousands of years in the old tombs of 
Egypt; they have been repeatedfy brought to England, sown^ 
and produced good wheat. 

We are next told that wild pigs never have the measles, they 
are produced by a hyaUd and the result of domestication ; that a 
f tnea is found in dressed wool that does not exist in its unwashed 
state ; that a certain insect disdains all food but chocolate, and 
that the larva of oinopota cellaria only lives in wine and beer. 
All these are articles manufactured by man, and are adduced as 
proofs of animal life, independent of any primordial egg* The 
entoza are dwelt upon; they are creatures living in the interior 
ef other animals^ of which the tape-worm that infestd the human 
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tksre.is. anoh xa -ting ai/ ag^ntmeoas f gnfw liea ism/n^ 

eteiBentBtti^diqBif«L4o<ii«altiBa]ia.lififei. WeMi9ll9»il|tluikfft^9Sf% 
of vnteiilgr'fsniL lU^itdam and seMMUy^ ,ito M^^pw^: #44^91^ 
dim^ia ostfetlMiKte, Iwins Blnag pnsiMptiiFe pcfi^<^U|id99^ 
UuMmhwamonymkk tiMis«MnllQz»Qftttimdkfooii^myo|9«^^ 
a£:tlie B6)f»origiiiatiDg«pDn]ig of IHo, Mm«To£ thft ^IMWillfft,^^ 
tosed.bjr.thfttathorau fmofg^ aad of iiJkie]i?irerJM^(9>^(jMi#<9fii 
iUBstaBtiiiuia'dit08e-«ite8» anggots ia aunriOBft W.tl^igrf^ 
fljr Uat'bKedaiD prnftueij ia weak aad deea^ring vopet^^Hi <ifl[ 
aU ^K^icb bifrntoB iaanotaUe law the oiputtc ««%sif3i^^ii9iMrifti9 
SBttOHlent, i^peaiB ta oTolve fiNna tbe dead or- TfvMjMsm 9U9§i 
£6sitandduceandlnuifDmtalion. •.;*-. f^f^q^i 

. /Coaeediag^ Imwarer, tiias fas to the aathor, irai«it9-:i^.pfi9% 
puad to admit that tlM cveattre powm of MeaM^^Ca^MP^ft^dis 
Wxraaas luts beea catabUAed. Thaao g«Btkatta'/ai» <«fll^;. 
(p. 190) to hare iatrodoced a atsapger in tlia aflunallfulgdPWijjii'T 
species of acarus or mite amidst a solation of silioa aUbiaAy^ Uff^. 
the electric current. The insects prodaced by tbft«PtiM'/»fi.& - 
galTanic battery continued for eleren months are represented as 
minute and semi-transparent, and furmshod witit icn^ bristles. 
Ona of the oreatares resntting from this elaborata taaiiiof gfsla- 
tioD was obaenred in tha very act of emorgiBg, ia ita tnp^bfffH' 
aadity, and sought cooceafanairf ia a oornef of the appamtas^ Soa«» . 
of them were obserrod to go badciatD the pateht fliiiA«adpq<%.( 
cattQaattytheydevoBBed each other; and soon after they were • 
ca}led to life^ they were disposed to multiply thaif spScies ia tha 
oonuBoawayl So nttch liar tha experinmnfr; against its Terity 
it is allegsd^ fifst, that tha Yearns Ovisii are not a new spa«ie% 
orif ne«» thataailfaerMr. Caossa aor Mr. Wbskbs, whose* 
peated Mr. Caoaaa'a experiment, prodaoed them, but only aided 
by tha ToltaiB baltety the development of tha insects from their 
eggi. Snehamede of geaentioa is oofatrary to all human ex« 
perieaec, and >oaa only be belierad ia oa the strongest corrobora* 
tive piooL 
«. Keithei by cheoiitiiy nor galfamam can man, we apprehendt 
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be more than instramental and co-operatiTe, not originaUy and 
independently creative. In almost every form of life, whethec 
animal or vegetable^ art can multiply varieties, — can train, direct 
—but cannot form new spedes. This is the mockery of science. 
With all its invention and resource, it cannot produce organic 
originals. It can rear a crab-apple into a golden-pippin, or wild 
sea- weed into a luxuriant cabbage ; it can raise infinite varieties 
of rotfes, tulips, and pansies, but can create no new plant, fruit, 
or flower. Man can make a steam-engine, or a watch, but ho 
cannot make a fly, a midge, or blade of grass. He is an inge« 
nious compiler, but not a creator ; and his powers of manufac« 
tnre and conversion are restricted within narrow boundaries. 
He cannot wander far in the indulgence of his fancies without 
being recalled, and compelled to return to the first models set by 
the Great Architect. The further he strays from primitive 
types in the efibrt to improve, by crossing, cutting, and grafting, 
and proportionably less becomes the procreative force. Hybrids 
are notoriously sterile. Garden fruit is not permanent, and re- 
quires to be renewed from seed. The law seems universal in 
plants and animals, that the vital energy or germ is less forcible 
and prolific in the pampered and artificial, than in the natural 
and wild races. 

HYPOTHESIS OF THE VITAL PRINCIPLE. 

It is ascertained that the basii of all vegetable and animal 
substances consists in nucleated cells — that is, cells having 
granules within them. Nutriment is converted into these before 
being assimilated by the system. It has likewise been noted 
that the globules of the blood are reproduced by the expansion 
of contained granules; "they are, in short," says the Vestiges, 
*' distinct organisms multiplied hy the same fissiporous generation. 
So that all animated nature may be said to be based on this 
mode of origin ; ike fundamental form of organio being it a 
globule, having a new globule forming within iUelfy by which it 
is in time discharged, and which is again followed by another 
and another, in endless succession. It is of course obvious, that 
if these globules could be produced by any process from inorganic 
elements, we should be entitied to say that the fact of a transit 
from the inorganic to the organic had been witnessed." (p. 176.) 

D 
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I91 flkotrinlg^ . ^f^teiafenr thap^ glabulesi be iiimticaV jiRitii;itlu 
ceUfl whidL ai* aoanUd tei b^wpniAaettie^it mj^riU he r**'*t'iflt 
the ptoductiba of aUMWiea bff artificial means is the only step' in 
tile proceflff ^wanting; This Iraa not yet bean, effected.*' (p. 177.> 

'Sbmor wm tibft adniioea.t0««cda SBnetaiiaii by efaemiats]^ and 
•lMtiios^« 7be sbdoaMt bomwier, aoaeiduig tothi&Aeta^afw 
pean itiUl frnftotmoarngbriei, Atbiiniwi ia to be pvodoonlL " hf, 
astiftnalmeadM f* aadevaoktbea woahoold daabt endia aofiBeaa^ 
Gbeaaiikt basns langeeTnnvuided tkepoiaa tonaeke ftbaaea^ 
0fasuflUilaad.vigBiabb]i£ftintoUietcriaaaeQto; fibeylt&seaaa^' 
l9iadtiw)% «adatowntheaaftctii»igbfcandpiiipailiiBnief eack 
conatitecat; but tbey navea aould pat then togaibar.a9ui^ tm^ 
\if any anadar eompaaad papdace Hut primiirdiai egg aa oagafuoF 
germ, firom wbicb. aliving being would arise. A cQaaaoUag limk. 
-»a vital aparis^ or aatmaliiig aoul— ia always nantiog to tam." 
piata the ezistsnce ef- tke Proaaefcheaft el the labcaatarf. Hacl^ 
too» (ha *^if" aadtha ^ napi^'* ia thia most lame and impfUm>t' 
kypadhesn i-^** J^^ thare6»e» tbeaa globalea be identiea} with, thai 
osiis wAiich are held to be lapiodnatLTc^ ii wugAt be aaad," &c. 
Giobttles ean be eaatly piodaQed; the paasagi of the eLactsio 
fluid through water will produce aerial globniea in ja]^ and ezH 
pansive movement ; boys can produce them with ands and a 
tobaccO'pipe in rapid succeasion, eaefc^ Ibr angfat we kaow« con* 
taking a " granale" that mnltiplies by *' fisaiposeua. gftneratiea<" 
Bat these are not of ganic gldwlea^ and the author has eoBL- 
mitled the gceat poeveiaian in langnage or lagicj o£ con&undiBg 
the organic gkbuls of life witb the iaeiganicglebttle of achenist^ 
Hie theory ia nnie fancifol than that of Lamabcjc>. from whom 
it ia derived, and who had, ai leaat^ hia petU earpe ffUatmeux 
to begixL withr*-te eommenae weaving oiganic tissue froair— but 
eur aathor^a oiganic s^dbule ieaotao aubafcaatireft conception; 
and as he does not preteail to be able to produce eiten thia by 
phywcal mean% he has not made & single atap in generation. 

This we censider the least satia&ctory and successful portion 
ef the aathnr'a wosk. It assigoa no intelligible cause for the 
origin oi life^it only beffB tis qutgHoUt by the subrtitution of one 
mystery for another* Hia law of beyelofkbnt is of the same 
descdption^^wilheut sense or sigyufifiancy, unsupported by 1^ 
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fUttMrn iuslat bmI mmtt so fiomptatuuBMm m ovum of yML 
dttmgeMM Laxjlbgk's ai8igii«(Lpn>gsanor«9 tttnd#nci«!iof aateuit^ 
teitaaitsf th&ftgi^taDces eHoatiai to Unir wuitti. 

1.. - . ■ • . 

, ■ ANIMAL APFIMITIES, INSTINCT, AND JUE^^Sf, 

!j Tke aeheme of the Veiiigm U untfonnly. aii4 oonsistently 
yfqaikfid ottt ^ aU ^umeoiena are reaolTed into gmvltation and 
tereloipaaii&^he flni aa. tlie law of inosgauie, lilie laUet' oC 
GBguoB^naaiXia, By Ibe last, how«vei,. no new pnndpk ia vai- 
uMiad^daly « sew pfaraaa deviaad^ by the aaqplified apfdUartiou 
oCiwhiok'tii&aathM'seaitire ayateaa may be aaiii to h^Ufffgc^ 
TsiAex ilhiiiL pitMredf siiiee devel^^oit iv used ia a aeiiBe lo^ 
jlyingr an indtfiirite power of animaite asd inaaimate cieatieit;: 
Bv.tbsfc al lost we make no new difleonesy^ ODlygnapa wa90 
mienoiatiMfe. 

Maii ^tu^ autiun: ia always intereatipg, either by the novel disr 
pbly tf fiieta OS the ingeniom eoncatraation of plausibiUlieft. 
Oonaa^flDtly with hii fundam^tal notion of animal tranamutan 
tiOa^fae'tiaea'to pcore a fiunily likeneis or affinity from the hiim*^ 
btoat to tfhe highest species. In this way he seeks to asplain the 
nucvd. with Tespeut to the huge bulk of many of the tertiaiy 
Bunumalift^he mammoth, mastadon, and megatiieniun; they 
wesem immediate deicentfrom thecetacea, or whale anddDi* 
phintnbe. (p« 267.) Again, hnmain reason i& considered no 
exdnsLTe gift;, iteasists aubordinafcely in the instinct of bioAes^ 
and is alleged to be nothing more than a mode of operation peetu 
liar to the facnltiea in a humble state of imdowment, or easly 
stage of derelopmeot. Gutibb. and Nbwtov aoce only intdU 
leokual expansiona of a down; and this notisn is extended t» 
xnoni oblitpiities, the wicked man being eharactensed as ona 
'* whose highest aond &elinig8 aza sadimenlal/' (p* .358»). 
From a like prineq^ie the writer coucnrswithi Br. PMis.HAig>» 
hat mankind may h&ye had a comnton origin ; that there ezista 
no diTeisities of coSonr or osseous stonetiire net leferablA to 
climatable or other plastic agencies infiaeadng the development 
of the diffiereoit races, commencing" with the lowest^, ot Negro 
tribe, and aaceoding upwaxd throned the intermediate aboaigiital 
American, Mongolian, and Malay, to tiie last and most peiieet 
stage of the Caucasian tjrpe* 

b2 
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IntotlieTeritjoftkMeciMiclusiDiu we are not cilledupoiito 
tadet 1 tbc; bave been long in contioTeray, inTolTe a great anR]" 
of fiicu and inductiTc infeienceg, and ve bave only rsfenid. to 
them aa corollaries or collateraU of the author's bTpotbetkU 

■ I 
BBLioioua AND wouiL imDCHCiBa. 

We have no charge of impjetjr to biing figalnBt tliG Wtfl^t^ . 
Final causes, or to ezpresa ounelTea more intelUgibtj, a purpow 
in creatioi), is nowhere impugned. The Deilj is not degraded 
by itnp«iBoiiification in the form and fttjltiea of mortotitj',- bttt 
eferywhere tito aathor rararently tiaws. to that-.4uput and 
ungearchable name, acknowledge! the graod and benevolent 
dengn — the admicBble adaptation of every created thing to- its 
«id and place, and finally concludes in a strain' of gitililfal'MIld 
exulting Optimism, that we confesa we have not folly VrriTcS'tU 
-rr-naniely, that everything "is very good." (p. 3B7.) FrM 
dtia iropiession we have only one conslrucljve drawback" t6 
notice in Ihe author's mechaiucal but fanciful coosUtuI^ otihi 
universe, by which a special Piovidence in Ihe government D^tUa 
\^oild seems to be dispensed with, and the AlmlBhlj iS ptaced&i 
thesmecuiepositionofthe Grand Elector of the Atbe SeeT^ 
with nothing to do. But no divine attribute is abscinded— iia 
glory of Omnipotence dimmed — whether it pleases him to ilde 
by direct iuterpositions of power, or hia own pre-ordafhed etertri 

SUll leas can we detect in the specalative imiuirie^ of Ihe fet- 
tigea coDctusions hostile to the moral and social interest^ of th'e 
community. Men are formed to be what fhey aie;'vicc ftuQ 
|.j — .__ .!._ »_..-._ _p — 'rganizalion, and miUorganiiition" is 
t le conditions in which llie aubjeCt oT 

i subsequent to birth. These arolhi 

I il inculcations. They imposfi grave 

I upon society, rightly understood and 

1 icem a hurtful tendency in theM. 

J knowledge that it would ba Well tSt 

1 by showing the importance of eda- 

catipn, of favourable J;iicamstance9, and of good moral And phy- 
Mcal training, fot rearing happy, welt-ordered, and virtuous 
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jp/Sfobets of tlie community. Supreme in intelligence, man, ^e 
finnly belieTCi is not less supremely blessed in the means of feli- 
C^iy, proyided his real nature and position in the schemd of crea* 
tion were imderstood, recognised, and carried out. Hehas his 
place, his office, and his destiny ; he is no enigma but as an in* 
diyidual; " in ike- mass," as the author, emphatically remarks, 
'f^iaa ijQathematical problem." His conduct is uniform and 
^pnsisteni ; the result of known and ascertainable causes-^^-catlses 
^ak;ulaUe and predicable in their consequences, as the Statistic^ 
4:)f, crime have incontcstibly established. 

OBNS SAL CONCLUSIONS ON THB VBSTIOES. 

1.- 

p.. The heavens are wonderful, and the earth is wondcrfit!, and 
f^iMUf vho* by force of intellect, has sought to comprehend the 
Immensity of one and unravel the formation of the other, is 
}jgu:dly less wonderful than either. Still the great mystery re* 
maiiiSu unriddled; oar researches have brought us no nearer the 
beginning, and the first cause of all continues unapproachaMe 
Bjiiid undefinable as oyer. Instead of explaining physical crea- 
Aipn, we begin with it; we take the existence of matter for 
granted, an^ its attributes for granted, and forthwith begin to 
labricate a uniyerse, without first ascertaining whence was mat* 
.ter, or whence the laws by which it is impressed, and has been 
gQyemed in its eyolutions. 

Nature's greatest phenomena are the celestial spaces and the 
bo4ies.that fill them ; our own planet and its living occupants. 
Upon each of these, their commencement and subsequent yicis* 
situdes, the Featiges qf Creation have propounded an hypothesis, 
but one mystery is only sought to be explained by another stiU 
more mysterious. For the fiat of a Creator chemical affinities 
and mechanical laws have been substituted, but aided by these 
the author has failed to produce a world such as we find it* 
Hence we are again driven upon the old tradition, the old sacred 
authority, that the world was created out of nothing; and this ig 
aa easy to. comprehend as the solution of the f'eatiffes, that it 
sprang from that which is certainly next to nothing— a heated 
fog or universal fire-mist. 

When the author deals with the facts of science he interests 
and instructs, but when he speculates he only amuses or per<( 



fln«i^ wiOumlt^tJbnKidkbg ]ai#«riedig». Mifimm and knfin»M 

mil^t and the magnitBde of i3ie Tut deei^; bat when h* «t* 
t8ai^toac(UNHitlor^iie ^luttldMln^ rtOM «iA ^M8ldii,1hdr 
ftvuftlioB $ud^wnmig$umt^ ^NfBntitmdk Iff ike fum&t4iiil^4i 
lib *eoflgtot«aid fMtttt^OB&. 

S^iMBiittg ft0mtiiisciigii8t«»dgKti»4BKOnc^t(>>o«4»«h 
flaMft, ^•««i»«iot 1MB MlenldMd bf the exhibition «f the«MiEMr» 
iiiittry i«?0ltiliDBs tl; hMiadergiiBe. Oeelogjr ift Hm tnwUilihi 
tiin of thaefirth. Condtwled hy^^elii^to ictfllofds; w»«ee)ita 
etemityof ftgeftbas rolled before us; we diecoter* ierie»of imlHs 
viilhig through the depths of ocean from the oentral qpbere of hettt, 
flUiidAt boiling floods aoid Tolcaak fires, each new ^atfem^«it» 
i i t o a ee, tbiit countKess periods of time had beenTe^fmaito(t»tat» 
fMpMwilkHs (Arn oongeoial foims of off^anSc Hfe, mi^^ 
ttflttdag with tiie simpler, and ascending hj ghamt kajnmm^ 
tible giadatioBS to the hi^er and more compleK s lWMfluam Kf 
beSng; We-ffestmckbythe oorrsqioBde&ee, Vf 4hejN»ffpfaaMi 
4is«r>4o|^eot and ftrmation of -the eartliAs etmd ««d 'Kigiarir 
.aitistiiicaSk and w« sse apt hastily to eonohide itsak^TtAal^n his 
^MbakM between them, that oenlempotarf changeoliaKe ^m^Il 
«Mise «Dd effect^ sttd timt th» ampsovemanl of fli»«aieC]i pMteDid 
1lm<«otselarti!feimfseeenMntinaitediaasdplams. - '^ 

This forms the anthor's second questloimhle jsjrpotiwris; itJ^ 
yhwiiible, but ftiliie- feygnant io tftot andoonectobaervatlDB. 
We hare no credible evidence that species haiw changed, «lMI9e 
changeabie by the maist effofto of «Tt«r ^mmAbg madltibns; 
ail«r» ttm 4tffect isioioipwf^ihemwiiadadttWlsJImliB/lMt 
vst siler tfaehr dbssactetistie types; and weha^ osstain ^pntC 
HMtadbthsrmaanar tii0«nimaliieariy3iextto bisain^oi^gattiaa* 
Han» has ^luaged •eilimr in Ubils, disposiliion, fcam, ^ < |Mfl»s 
aftsnotim dmnng iha bwt 3^000 years. Besemblaimfe hmo ^toof 
cf ideBUfty; lairid heneei tiion^ speeieB TOB iiifto each: «(ber by «l- 
■iit inap|BWpirid» shades of dlffeteace, it is nopieaf tha^ «hay 
4foderiTati9ev«a othestiu&isefafted mdselM cpc md nB tiqMatieris. 
.Tlpt^hegr am SBoh, andshsdl oantimm snel^ ^seemsafiased^mMBa 
of .Natme^ who, apparently, has prescribed to each its eisele of 
amonAmeiidmid^taiigc^ thai Itke ahall beget like--4bat no«ght 
-■^KBHie. shali eimt witkant aamsaimi germ— and ilisttho variety 
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4tf tpMfet 'vUdk «»sitiMai the ^mty m(L «iii« of 

«lHai ¥y a» ch i Tffj i iw<ii i wi.mii, <« tnifagtog <rf namj hm iwfc' 

<b8 »yp«ii»aieq'#f wnr ^pgi»«» Bi> 1iha»r.iw|iwf i matt fa««elL 

species a gfadBtton of haftofmoBat^jtep^pKammttmi^ fiom a^tewor 

.10 th»awgtlwgh«r< oiw i iwi, m not y oa iilrMo i turt iwo h og»oMi 

to jwmlie«n ma^'yorfaet «tlint, and noafc anlod lo lho4B»- 

.<MkNit0tolfrof taw-oMflu laiiooodantnplilMOMAiuitflOiiiiti 

i«f<M8nor olPMwe; Mr teeorliert Miei, iaods, or hao*u 

fCliof msD^iuiapted, a»iir9«oir Aid Ihen* to tktfif pOBCMe.tplian 

,.t9f >0i^toiu»y -vJttuHit y o y eaiiye aptttode, prepooatoty to a jugker 

and tiamlsitod eoodltio& of being. Geology rather poisls to ^ 

flxtlpiotioii aaid dege&eraqf of apoeioB 4baB Ihotr iiapfoyni—wit ; 

andHtaiiasUoof iheoldradooaditoBe^ aad itf the aaibcBii£woap 

Imm^ti, attail a loftier «iid ^nore nagniioeat ^voatioa wf hoth 

.mmsftaad land pvodoato thin aay nov airt>a^^ 

. J^Wv^KMaaad olhor nasow helve addnood, iin*diBBiRe thik 

hff«9the0Mi,i>f wmti traBomvtalion aa uafoai^ aad wn^oiiiahlHi 

.11 plQai6tf«Bd oHtiefiea aafeniflial 'nana, hot aonfiwitad inA. Iha 

la0l8«C.itai«ftti itoa a ioh e a Jika a haaelc i yiaiaifc* Mania md 

jmiirif^ I0W and aKofaHtm iaoFigBaintiOB, imtko«k pathpiialim 

tgrpeeraffimtyaaoKher«peciaS9 and has attejBd reeont malaiaar ' 

rpb^aia fiwn a laonkey , and bis ftnt and &r swrs distant imo iMfn 

ftittaii «r a 'todp^.areparadoaes only woUl^of idle dahati&g 

K -drabs*:' 

attmng aHe»9tod to «ttfold tha pfagMoioii oC ap^sfiia hgrhia 
■ A^OTrOC « de wltiwua i t i the mthar mkK asaqra tonaijJaiaihaaflBfc' 
jDonofftneiit^ o£ the fiftal ipruioii^ Itodl Bvihesai too^ 
jMTC*^oiiMrf»& and his ^^ocfuno fMsda" ■nwnaiiai 
ISMSoae, in dednoinff the myitofy rof hl^* >«» UarMetot. imthn 
^'n^lmlair •IqFpiMfcaais*'* InhoA. iCho. peiflonity and loal idtfl> 
eoHyia noft aolTod arnustofod, hotevadodLi Jlat.irtthBiaal- 
mtadgriretnaiked om the painty and ahaUsiiiyvabaaBse'thst ndsNi 
thea«thot CMi'elidt 4kmikt teai inargatttowittOE^ oiAar-^ 
chamiatvy or galvanasm, ve shall think he has made a atop In 
creatiiNir UnUl then he does not advamte^ only deeemEi him- 
self aad readeni by yerbal siibUelies and hasdcaa sappoaitionai 

Apart from its hypotheses^ the FuUgea fonm a.vjduableaaid 
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interesting work* . It is the most complete, elaborate, and— with 
all its faults of detail, logic, and inference — the most scientific 
expositor of univequd. nature yet offered to the world Bat its 
hypotheses are UBWaxtanted,*not indnotlyely deriyed, and can have 
no hold on men of science, supported as they mostly are by fimciM 
analogies, facts misundowtpod or Busstated, and illustrations se- 
lected without discrimination or applicability. Theories do 
sometimes conduce to the discovery of truth, but are often ob* 
strdctite ; occupy the mind, like theological con^yer^ wi&out 
adyancing science ; and ase yiewed with the same ayersion by 
the philosopher that the political abstractions tendered to the 
multitude by the demagoguo are yiewed by the patriotic 
legislator. 

The work, however, will live, and deserves to live. The 
temple of nature has been lookedJnto, not profoundly, perhaps^ 
nor always successfully ; but in a fearless spirit, and with a 
3u|^f«ceompU8hed nUad* Had the divine Coiuo^jbei^-mppt^ 
fiiUy dwdltupon and depicted— -had the hannouy, bisau^* fu^d 
l]||9Defioftiice of creation been more fuUy and excltt9iYje% . dis.* 
I^ayed^-fwe^should have been more gratified; but yii^ a^tjlia^ 
1^ m the main» fi>r what we have received. An ti^n^iuJs^ h^ 
]^eeB givm to popular inquiry, and a vast field &c disqiasiQj^ 
opened, &om wbkh we. can prospectively discern ^ithfsr. ie89 
leve for Bkan^ nor rever^ioe fox God. ,. , ■ ^ 

Who the author is we have no certain knowledgji. Jt^jis j(M)i^ 
we suspecti Lord Kmo* nor Lord TauBj.ow, nor Lady Bx,9^^ 
hoi it .may be the author of the Maaoy on ^le Fjormatiofi qf 
(^^i(!tn$s and of the Priwiph 43^. M^nrefentafiQfh . <Mx* 
Baij^bi» of Sheffield, though little known,, possessor, Ihe,;^ 
zeasQs^ing powersi inteUeotual grasp, iodependenceof :i^es^|^ 
4b8tKa^ft',eaaljl9is,.aD^ attic style, that would, q«^Ufy'.him,i^ 
piodaee.the Fg^Ugt^ $f Cv^^tion, though we ney^rhfarf^ t^ 
l^e «».i^,gp;9ailiiM^a|»l,£¥lQsq}her, .But, as Just hint^,. di^fp 
nneuf^ up.po^.evvHsed >)>y the, V,e9Usf$t, only an able^^y;»^^mati^ 
4^4'(}^^pMiur|i^^§M.QfitS'di9taBta^ , ^:„ 
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Idfo'bmiijr strongs objections Iiad been arrayed against the Vt^Hgn 
tfprMtib^, that the ailthor was called upon to eludidftte attd 
If^fcfrce his argument, or abandon the ground he had taken \iplL 
Tfttetdor^ c&tidfd and equitable of his judgee^-^those^rfad t^r« 
^E^dsedtof tryhim upon the merits, and Indep^deAtly teM th^ 
idhihns oJT his inquiry, as in fairness it ought to be, as sttiddy^A 
%fc$enltfild'%;enihitten, regardless of any oonstruotiy^ bearings it 
might have on current opinions ^rprejudices-^-conld not arriTO at 
litt^ "more f&tonrftble conclusion than that he had failed^' to 
«iitiiX)lfiro his hypotheses. Indeed this ^as the only verdict th&t 
doiltd1»^ "^^ly deHrered in. The impugneis of the work were 
j^^the S&tne Hbf^ess ^^redtCament as its authbr, iti4M> had, ho^- 
ieVer; ni&tier irenlurously presumed to unra^rel' linsearchtkblfe 
^st^ries,' coiiberhfng which, m the existing stKle of seie»e&, 
t^etH'ban only ccmjeeture, wonder, and' adore, litfetlf uA'ablb to 
ttfterm^or deny aught respecting thMi. ' Whftt;''fbr^nStlanc;e, Willi 
1h(^ nhn^tet semblance of certainty, can bb '|ire(fieif&d <^ fbb 
Stcfthtr'iftl^f Is'it not idl^ almost to sj^ectflali^^Mhid' impend 
tiable secr^i'of Iheir otfgin when their ve^if^f^iiee is'^md'^ 
finable — when their end, their glittering discs, and all but im- 
measurable distances are wholly unapproachable ? Nor hardly 
less beyond our grasp is the commencement of organic existences 
We do pride ouxselyes on recent advances to the sources of 
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entity; we tefti* up the dead, we tonture the liTifig, and Mdulotiily 
chronicle every beat of the heart and ribratioa of the brain (o 
slake an insatiMtble cuiiosity, yet how uneatisfaetorf ovt reMh 
towards the hidden epnug* ef lifeMMW fiaitftd oar attanumniti, 
when the creation of a single blade of grass, the hnablsst woni, 
a poor beetle, or gadfly, would baffle the otmoat stfootuialaridll 
of tiie greatest philosopher t Into the fKthomiless daptbs of^am 
own glebe we have also essayed to penetrate. Poof beingsi of 
three seore mni. ten, w4K>6e utmost historical ^notcatBii^r only 
to some thousands olf years, liaf e soviet to trammel Upthe^esiBBe 
Tidssitudes of millions of ages anterior to their own existene^ ! 
Does not this savour of a vain research, or of a laimiaUer>tlmit 
for knowledge ? ■ a 

Over all these dark and solemn inscrutabittti^ hoi9«vap,!iliB 
Vestiges undertook to throw a glare of light, to reveal 4lieipbe- 
ginniog, progression, order, relation^, and law of developniestal Al- 
ihoB^^daiiDg in aim, theaMempt waraot to be whaHydflpignsftrtd. 
While reU^ous fireedom had been«ecuied, philosophy Imdbo^iiie 
Uttid, official, and timeservings retentive aa PonxBinsuiE 'of 
tt« truths whlan its 0rasp, and feMeful to give iitlBW»o toiiiighf 
that might disturb tlie stiilaess of the temple, the Jeotun^iiMBB* 
^ imhionable auditoiy. Modesa teaeheas had boett i m adi ao 
iong to the Bac o nia n go-cart, that they had booom&aB>a^9^Eeha« 
live of ionng the inductive okie aa the PALuaMunpEs^ofi oftd«sf 
the sight of the diiectiDg shore. Bvt the time had arnned wdbsn 
jU seemed espedient to relax the atnctneas of 4he^ iav e sJ a g al aia 
nde, mid -afford scope for a more systematic, if not <u|iiiuiilrfrt' 
xasean^ Scisnce had madegieat aoqmsttioBii'and Useemad 
^esiraUe, if only ibr espetsmest sake, to oeo What kind ^ 
FBAUxxusn&ii wooAd vesoh from the avchitoctusat uhiani of 'bsr 
•cattered limbs. This formed the scope of the Feattget t^ €fimh 
ifors; mstsoltieB weseanit propounded .only apogEtantsua akebton 
sslsad <rbm tteitratfaspl^wcai astronomy* ^sotegy, ttbmmstqrt 
physistogy^ and tuitami hislttry had eatn/blisked. X^oea «ho 
attfhor teeeil Ivonr hsi wesk>? No; these Bt^Uaneabm wmmt 
that he 'is Steadfeat ift Ihe womldp of the idol of hia hnib 
iieMtittetedvethJBg,lie't»«8iM»lk,'diioldateB»aftd oiften deala* 
lottly Jsaaw' the wee|wng<rf tho anoet JamndabAo a»d s«thadoK«flf 
Us advenasies against Utaas, by .8hQwiagfi»mihBiriiaalingsU^ 



▲ SEomn* vo vmm ifsstiges. ^ 

s— BhafcoiteaBsoiyrtip m fity ia ih» aaUnr csn iwrAly faU t» 

i m tw iife mimmonj 'If Mi MpesHjr, 4wpilB of Ibe nupedntbaMe 

Immfietm ^AAdk hb nMttasng the oonbait. Tke te«j>ed iMive 

faiiBifiBCarbad m ^beir ^aSy tovfiney by Ih^ 4iif&«i«9 firooi aa 

«Bkiu>«fi'littidf ^ a nMU»i«e pyv^tes, ilwt lias dit^Med as rnadL 

MoteftMBatMi WBflig <3m kevd <tf awdish «l60atkMHflte» ooilege 

{fartoi4>iaaA c^wiwing ea fgofewoai, as J«ipe's ligaaow fvqjeelSfe 

^ amM% Ae-Hefai of tbeaUaiiag poal. V^t dm ^onwiotiaiL fro 

bHFej'Oit afamer occtsiMu conceded tkat there eznted valid 

^nmostMr^tmi m liaaten toeee the way ia whiciithfly have been. 

net in (he vgoinder before \a ; comteiitiBg onnelTee, M ivaineerfB 

.abiiiifef byteie^-neftioiBg some ef the saUeat pol&ta of ihe«oii* 

-iiknfieriQr* 

A Fink of Ihe •KeMAr HypoChens. The ehief oljeoiiaaie Mi 

ttiasory^ai^'thifl fte •esistaoice «f aebidav awHer in the heaTeaa is 

-itt^ditBilby the diseoveries made by the tdescepOfOf tha Barl 

'•f fimns*. By the laaoh ef this wondiona tnfoe* mnsasa <X li#ft» 

•iwK iisAaffaiantly aebidons by Hheir Taat dastuioe^ hare btfiK 

aaaohad'hiiie ehsstata of stats, and thence the asswaplsaa aeoniEad 

r ifa a aiisula ble'^aiat any Itmiiaoas aiattei; dlfiestAt INa I&6 

fl^di rbacyas tioBf oaiiig flaaatary sysiema existed ta ^k» 

hametUfr^ sfaMSk Bat to tiss the author vegUs% ^lat theia«ara 

.Md/ teaea tef Bai)ah»*-iaae resolrable ialo eaast^atioaft*- 

jaa l Btih s s . -eoBqlatftiiyeiy aear, that xoaiaaBa aaafSsoted hgr 

^ieWoBiMO^peweiv aadifaat vatil tiiisiasfe description •cab be aepa- 

.'aalBd^ the Hflbidaff hypaithests ia mot disptotied. it la thus bien^t 

,'t0 taiiasna'Of fiurts, bo^ aa "to the eaistenoe'of neftmlie of this 

afef^ < kbtdi tfid 1^ -oplioal pe^ifor io resolTe tixeia lalo fUstjnct 

• <swdi/' . ' ^ 

■ - BaftitfaaraiinOT can hssdly clahnthia aagatire raoessa in 9Rip' 
^^iag'vith asaeeNid oiqeotioot^Bamaly, iaaasflbiifid oiagia tyf 
MeOuryi motkm* Aoeording to. him, a iconfluen^ of atoiaa round 
«aphemfial centre of attraction, "would eaaas! iho agglomerated 
I toierolTe upon its axis4ii the laaaner of our ^rt}^ Jhis 
lidemed by eresybddy libe, least .{i«i%i»inldd 'WMli,4h^ iaws; of 
Motioa; andihndiidoneiof his 'iiBaffisaf]F8olntioB«]af a geaa^ 
pluenamcnenitf iha aasv«aa<i&tt ideadita^tha: i;BogBd*' Xhiahe 
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aetns io^ eofioedej ibni in » santaqoo ■tmintelligiUe'.talia, in 
irhieh: an tndoaftM- i(k3r8ical lav ifeiepoken <^ m ioOj'W 
ab$itaei tnMk (p;'2(^ H« obviotiEily s^l cfittgs to Mi fix&t udil* 
tekea iafet^tfed, aSidcalb to liis «i4 Ptofeasor KitSHoi,, whom lio 
Itag'idsopredted into Ids service to bdp liim orer the last-men- 
ticmed difflct4ty by the Professor^s affirmation of a diversity q( 
nebulous clusters. But the Professor does not commit him^ei{ 
to the extent of the author; his aqueous whirlpool is cU^£rpm^ 
BsBSGiuXy onlyiniUustratiopt and correctly sa^ds to hp.jff»i9 
doced by the une^otd f oree of couTergence of a 4utd t^ t^9mw^ 
<^tre. But the author's nuclei, disposed in his n(»t»)>l9L- *\J^»t> 
ms^," did not «Qt wiih unequal focoe on the «mbtait wafm^ 
and whose ceniffaL convergence in consequence^ wanld* mat • :pw* 
4jwe Mrtaiioa or motion of any kind. This* was the veAl UKtlflf 
i« qaestlon» the author Was taken up on his own pvemietes, and 
the results he assumed to follow from them proved to be incon<^ 
qMAflnfc with the unqnestionable laws of gravitating suittt. 

jHehas gone over the geological portion of Ins aul^sdi ^letfi 
amch. CAre» but if conq^etent, it would beimpossihle within o«c 
StRow limits to. accompany him; nor coold thediscmasieit be 
made either^ interesting or intelligible except, to ika. scieatifiiv 
irhoJuKve devoted attention to an extremely caitons» .bnt> stiii 
obseufe and unsettled field of iavestigatioa. Hehae^ clataeutalif 
deued up many points^ and sueoessfully, - we. thiak, answered 
Bome weighty olgections, but we aie not yet oonvestssto.his 
theory of ■ organic development* One paasage we shaii. esfcneli 
iifter adverting to the facts established by powerful .eiridenee»'thilt 
during the long term of the earth's existence, strata of variatti 
thickness were deposited in seas composed of matter wom away 
ficomthe .pxeyious rocks; that these strata by volcanio agamy 
were raised into continents, or projected into mountain duiniy 
and that sea and land have been coostantly interchanging eon- 
ditioos. He continues :— - 

*' The remaisB wad traces of plants and aalmala found in the lueees* 
sion of ttraU § how that, while thet e operationi were going on, the 
earth gradaally heeame the theatre of organic being, eloiple forms ap- 
pearing' first, and more complicated afterwards. A Ume when ther€ 
tpoi no life is first seen. We then tee Ufe begin, and go on ; but whole 
ages elapsed before man came to crown the work of natare. 
mUs is a wonderfiil revelation to have oome upon the men of our time. 



4l|d .ofw urUob fhff phOoMplMi «f tii«f dhtys ofNeirtoa oonM mfvic 
^e«9»9cwd to bfT^QAlmM. Tb« |rt«k, fMft «itiMNdiQ4 bj It if « 
tljat ii» orgMio crafttlon, m w«aov aee it, wm nqt^ plMdd upon tii9 
«iurth.ftt onoes it ob«etT«d « ^soabus. J^qw ir# ewA f<q»f^fM th« 
Deit J calUAg a ypong plAot or animid into exiitonce ImtaatAaQQOsly ; 
but ve se«that he does not lunftUy do so. The yoimg plaot «nd slsa 
the yooDg animal go through a series ot conditions, advancing them 
n6m a mere germ to the fully dcTeloped repetition of the respectiTe 
t^ilteiktal fohns. So, also, we can imagine DiTlne power eyoking % 
Hrln^ie Creation Into being by one word ; but we find that sucfh had not 
iMfilb Mode of woiUng in that instance, for geology Mly protestfait 
«%tt^c ordLUoo piseed throogh a setlee of stages before the highest 
ngf|b>B'«i* attlmsilbniis appeared. H»re we ha«e tte iist hintot 
Mg^piin OMation baring arisen in the manner of natnnl ovderi ' Ttai> 
f9>}ig!r AMf Ml pv«T<^ identity of eavses. but it surely points m^ 
^l^ofdly to natoral order or law haying been the node of proeednre ia 
^th^iilsti^Kes." 

To tkeldiisioii in the laat sentence there oan be no ilenmr ;■ 
tfaafr^ tereii *' natural order or law" in creation 'viio will c4n- 
test t Bvt it is tiie anthor's law and the author's order that avt 
BE dispBtex^ia tranamutation of gpedes, the higher dasMB 
emetgixig^. from and partly annihilating the lower, undermelio*^ 
tatedteotKUtiona of ^emg* That the simpler form of organic life 
i^kaiddteta]ip6av; thatvemainsof invertebratedaaumaiaflhottld- 
be^ntiennd^ thm, with these, llah, bemg the lowest of th^ 
9Btte]inited;."nezt, septilea and birds, whidi ooonpy hi^et 
giadecp^^ ami finaUy, ' i^oog wifh the rest, mammifeis, the highest' 
dltaUs^^^aU'this appeaia natural enough. How omM it >&# othet*^ 
sdM-^v When* the earlh^was a slimy bed, what but the lowest 
l^sms a£'life«^the ntollasoa, and other soft aaimala* without bony 
8tnictBr8H*4»}ukl possibly lire in o» occupy it 7 Durkig the eaxu. 
bontftroua era, when the earth was enveloped in an atmosphere 
ofivhydrogen, Tegetation mi^t thrive; but man,- and animals 
like him, dependent on Tital air, could not eaeist; Aor-u^te^ 
mains-* of ^tbem found in this epoch -of the globei'e i4citei<ud6s. 
All this is comprehensible. But the per^Iextng inquiry is,' whenec 
did the sttcdttSsiTe grades of animate emerge ? ' That'they coiM 
not centemporaneouifly exist ; when the whble'^ai^ w'asa shore?- 
less siea, and that animals could not live is certain ; but ^Tte they 
created in succession by the Bivjne fiat, or did they emerge, as 



fannsblcst i^tBHStte^ ftr&id( b^ tut ixMUvMUvlsvrofpiogiHliiK***' 
eyiddnced, &d donAerfdti^ »y gggJegwiTfiietii ^imiihttj^itoigte 

ch«n^ obB0ryiii!ble itftSlia tiwIiiiillBrof ]^^ 

Thesis anolSier alMtfiatitB offns, 'wUcib would dii(ca8e%ddi\ 
vnHh fhe anQiol^s li3n?<»fb^e8iB and tlie need of moeesisra oEBnna . 
creations by a special ProTidimoe. Is it a goologieai &et^. sIbbbl . 
]i£» began^ Ikstdlisrenth baa atamftoBiraiii^ nadea^ima *^rriftf*^ 
oatiCc SB^ ABrftos- tli» levolatkMui assignad ia iiS Ut^at sufc- 
lywaysi fiooi tibat peiiod» bsfa consaM» a» it asaridbfls^-af. 
initBr and drjr l«ut altenuately duuif^g thaiB sta^ batvioaiaj* 
apart, and alUmxng'of tiie eontemporwj e»itaBe»att'MUtt|M«f^ . 
tion of itff sntfitee of afi fheTarieties of tribes erar fimnd vpaa tt^ 
The fossiEferons roeks that formed the prfmevU Bt»>b«dlr eofdOF^ 
only be deposited by the abrasion from the anterior and M^ter ' 
xoeJks» It has always appeared to na that this conjecture is 
•worthy of consideration, and, if found tenablfti would reconcile 
naay perplexides. 

Upon subjects so obscure, and to which tiu human InteBedr 
baa been only recently directedr it is not surprisisg HuA men o£ 
seisnca hasve not axrured at uniformity of conclusion. tJnabla Ut 
jffUflffviiia piiminniflna with poaitiTa knowledge, there are names 
of na mean repute who would reserve certain, domains of creation 
aathe fiaida of i^aoial interventions. To this dasa Di. Woa* 
WBLX» appears to belongi who a«mmaa th«t " e¥enia not inrJndRil 
in tha aotirtr tf mOtme have fonaefly Ui3um piassu" Xox tbA 
awBo-way Pxofeaor Sbbgwicx, to acooumtfostha a^^sranoe oi 
certain animals, Wf9, ^ They were not called into- being, bjr onj^ 
law of nature, but by a power above nature*" H9adid% ^ thay 
were created by the hand of G«d, and adapted to tbw oonditioBa 
of the period." To this the audior of the Vestiges assents^ wi1& 
the explanation (p. 134) that their existence was not the-neoidl 
of a " special exertion of power to meet special conditions,** but 
of an antecedent and primitive law of development suited to the 
new exigencies^ and emanating from the Creator. This, he 
contends, does not lower onr estimate of the Divine character; 
and, in proof, cites Dr. Doddbidgb, who cannot be suspected of 
irreverence. " When we aaiert," aays the pious and amiable 
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f^MKtatPi^M ntifetotitMl.ft IHfVMi«ttcyoBi<r 
tJaainadifliiHiiiliiEWini tmm tiriit ja^iMfeb itliftdlbewkiwi- 
sUb% ezntedk ted H wwl be mdeitt Ibai Mi.mn»niittia§ 
enefigy^ diapiigr«d m tmdk eiMjiwulniriiiii j i^ <ry #iMAi^ «ir «te 
^.Gaef» -iw/MEii ({f ekpretBinst Ht aftd^ tiMvelpn^ by tbft 'wayiiv 
SOT. JnBtfc Eooitt lakfllf to betiRM.^ A.8Uiialoauftmifltun9ifffe]D- 
cKoi ft isfltrged^ in tii& Jgayfaniiiipiii 

«flAj« fb TMttlW wMdi nsyft'^ ftn» "Of Jintisiair ificir wYoAb 

■^Pi— t tHig fat'tt» »y pomm to psoMttiuMr ^rii»t ibttt Mi. Tb« 
iil»:iit»> » fytoMWalfcitt tntk» No twtli ow bo 4ft<witoiy to the 
yniiliiifMil fcnihin •£ aU trath. The ctoagfttion mint lie In the erro- 
BWNMi^ -•onftfoctiaa whieh a weak hanma cmimro pots upoa the 
li^tlu And praetimlljr it k the tme infldel state of mind wbich. 
pvooeta apprebenaion leganUDif any fact of nature, oc any conclusion of 
■oiHiid argument.** 

The writer then quotes Sir John Hesschbll as having some 
years ago announced yiews strictly conformable to those subse- 
qaent]|y taken of organic creation in Ihe KeaUges : — 

*' ' For my part/ says Sir John, '^I cannot but think it an inadequate 
conception of the Creator, to assume it as granted that his combina«' 
tiona are exhausted upon any one of the theatres of their former exerr* 
else, thougb, in this, as in all his other works; we are led, by alt 
asuilogy, to suppose that he operates through a series of Intermediate 
caufes, and that, in eonseqaenee, the originaHon t^firnh spttriM, cmtld 
it ever etme tmdet^ut cognunmce, womid be fomtd lo he a matwrnk ^ 
coniradMine^omt^eufdrtMioiie freww,>-^altfiqngfa vejieseeivfrBO in- 
diettfini* of euf poeeeas actvaUy ia, pngneaa wfaidi is likely to iasue i& 
such a result. In his addteaa to fhe BriUah Association at Cambridge» 
(184fi}«he aaidLwilb respect to the a«thox.*8 hypothsis of the first step 
Q£«ipaiHieic«liton-— 'The tcaasition from an inanimate crystal to a 
globole capable of soeh endless organic and intellectual development, 
is as gaaat a ^ep<— aa unexplained a one — as unintelligible to us — and 
in aair sense of the word as miraculotu, as the immediate creation and 
intsoduction «poa earth, of erery species and every individual would 
ber'* 

The Rev. Dr. Ptb Suith is next adduced : — 

"** Our most deeply investifi;ated views of the Divine Oovemment.*' 
says be, '^leadtotbe conviction that it is exercised in the way of order , 
or what we nmally call tow. Ood reigns according to immutable 



64 BXPLAKATI0N8 : 

principlet, that is bylaw. In every part of hit kingdom—iht mKhanicai^ 
<ftj9 iwMiedualt and the moral ; and it appeals to be most clearly a posi* 
tiOn arising out of that fact, that a comprehennve germ whiA ihaJU 
necetsariljf evolve aU future deveiopmenti, doirnto the minntest atomie 
morements, is a more suitable attribution to the Deity, than the idea of 
a necessity for irregular interferences.* " 

Lastly, the reviewer of the Vettiges in Blackwood's magazine, 
vrho is understood to be a naturalist of distinguished ability, 
expresses himself in an equally decided manner: — 

** To reduce to a system the acts of creation, or the derelopment of • 
the seyeral forms of animal life, no more impeaches the authorship of 
creation, than to trace the laws by which the world is upheld, and its 
phenomena perpetually renewed. The presumption naturally rises in 
the mind, that the same Great Being would adopt the same mode of 
action in both cases. •• .To a mind accustomed, as is every educated 
mind, to regard the operations of Deity as essentially diftring from the 
limited, sodden, evanescent impulses of a human agent, it is distress* 
ing to be compelled to picture to itself, the power of Ood as put forth 
t» any other manner than in those tlow, myiteriout, universal lawt^. 
which have so plainly an eiemiiy to work in ; it pains the imagination to 
be obliged to assimilate those operations, for a moment, to the brief 

enexgy of a human will, or the manipulatio ns of a human hand 

No, there is nothing atheistic, nothing irreligious, in the attempt to 
conceiye creation, as well as reproduction, carried on by uniTersal 
laws." 

We have dwelt so much upon this matter because it is one in 
which popular feelings are likely to be most deeply interested. 
We shall give the author, too, the benefit of his Explanations on 
another point, elucidating his former statement of the transmuta- 
tion of a crop of oats into a crop of rye :— 

*< < At the request,' says Dr. Lmdiey, * of the Marquis of Bristol, 
the Reverend Lord Arthur Herrey, in the year 1843, sowed a handftd 
of oats, treated them in the manner recommended, by continually 
stopping the flowering stems, and the produce, in 1844, has been for 
the most part ears of a very slender barley, haying much the appear* 
ance of rye, with a little wheat, and some oats ; samples of which are» 
by the favour of Lord Bristol, now before us.* The learned writer thea 
adverts to the 'extraordinary, but certain fact, that in orchidaceous 
plants, forms just as different as wheat, barley, rye, and oats, have 
been proved by the most rigorous evidence, to be accidental variations 
of one common form, brought about no one knows how, but before • 
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tfiff ifei, and i^a«tci^ p^nxtthekt Mf ^iih^/iaitiitki^v^'t4knhy, Tbe 
tfa^ RetteouV if tfa^y occur in orcfai^ceou^ pUntitl Why M»k(mld tb«y 
not also oeciif liik cora'pUnU t %ir it ft nbtA!kel:P'tliat^su^h^Vi^(aMe« ^1 
b'^btttf&d^a to dtae Ifttle gttnip in tfj» Yeg«tabie*lingdit>bit it' is- more 
Aftlbtid «6'bt^i^ ilMMi to be s part o!P the ' jfvMA^- «^«n»orJ«mitioift. 

How can we be sure, tbat Wbettt. ry<;,'otit8, ana bttrle|», we net 

4a walrtiriWa riitiacta^tk^giMne WMtegpeelfldL ^fmmt* •** - .;. j. 

<'{Ui'tf aJF 34e^ A»'$' but fiiid wduld 'oHly prove tbAt the'** wunis* 
pected species^ inolvided greater yatietleSf not ihni aimdljrde* 
ikieA^8f^aigg*:¥mip ttanemrtKble izito another* Bntitia-.a fouit 
^WtewiMi w> fiwtisfectory result ctai be ami^ed.atj Btiioei»^ 
terdliBtiiAn^iad^ agreed in the cla8Sifieatio& of ipecie8/> nor -wJiat 
tftitfibme» 'tientetttttfe one. 

^^"Fh^^BrnfitMA experiment is again brought fot^ard, as d^ 
diS^4 ofthe pov^^ef to originate new lifb from inorganic elements, 
ft witr^e remembered that Mr. Webkbs, of Sandwich, con- 
finned, during three years to subject solutions to electric action, 
anil i^T^rlaf)Iy found insects produced in these instances, while 
tb.^]r#^ invaiaahly iaUed to appear where the electric action was 
i|Ql:6m#loyje4i( Uttt every other condition fulfilled* In a letter to 
theAuthot'Ol the Ftattges-^iwo axe inserted, one on the inde* 
pttd^Bfe-geneiJiation of fongi— Mr. Wbbkbs says — 

^^^"tit buitdrM fltnd flhety-aix days from tbe cemmenoenient of the ex- 
periment — tbe first acari seen in connexion tberewitb, six in number 
afld i^aati^ ^Uifprewa, WMs 4iB60vered on the entetde of tbe open gUss 
ytimA '^Ohi Nmciyteg two pieces of end wbieb had been laid orer the 
niwith«of;tiiiA«C88el, iBrrexal fine gpeoiniens were feond inhabiting the 
under mx(M99t Hid others completely developed and in active motion 
here and there within the glass. Making my visit at an hour when a more 
faTovgr^t)ile^l|gbtente;e4the room, swarms of acari were found on the 
ci^ds* about the glass tumbler, both within and without, and also 
on the platform of the apparatus. At this identical hour Dr. J. 
Black jbyQured me with a call, inspected the arrangements, and re- 
ceived six living specimens of the acarus produced from solution in the 
open vessel.*' 

Specimens of the insect were sent to Paris, when they set a 
whole conclave- of philosophers a-laughingt because they were 
foand to contain ova. Other specimens were sent to London, 
but there their fate was sealed by their being found to be, not a 
new species, but one then abundant in the country. For our- 

B 
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selves we think the experiment not conclusive. We adopt 
Humb's principle. Ail but universal experience having estab- 
lished that life is ex ovo only, we must have a proportionate 
body of counter evidence to establish a different mode of gene- 
ration. At all events, Mr. Wbbkbs's protracted gestation of 
166 days by his galvanic battery is not likely, in the existing rage 
for despatch, to supersede the existing routine of reproduction. 
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